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ABSTRACT OF THE DISSERTATION 
Exploring Contextual Differences in Environment and Policy Strategies to Promote Physical 
Activity in Disadvantaged Communities 
by 
Natalicio Hector Serrano 
Doctor of Philosophy in Public Health Sciences 
Brown School 
Washington University in St. Louis, 2021 
Professor Ross C. Brownson, Chair 
The benefits of physical activity for health are far reaching, including the reduced risk of 
several chronic diseases.1 However, only about 24% of US adults meet recommended guidelines 
of physical activity, with traditionally disadvantaged populations such as rural residents and 
persons of color facing even lower rates.2 Ecological models of health behavior help to 
understand correlates of physical activity that impact population health,3 but may not be as useful 
in disadvantaged populations where the evidence base is either lacking or not as rigorous. 
Furthermore, measures and methods may be underdeveloped in disadvantaged populations and 
there is a lack of understanding of context (social-cultural, political, economic) in these settings. 
A health equity lens is needed to address some of these barriers and help equalize opportunities 
to be active and healthy.4,5 The present study seeks to contribute to health equity and the 
evidence base by addressing three aims in key disadvantaged populations: 1) Examine sub-
population differences in the relationship between the perceived built environment and rural 
residents’ objectively assessed physical activity; 2) Assess how community development 
strategies influence the built and social-cultural environment to promote physical activity; and 3) 
 viii 
Describe the impacts (benefits and consequences) of community development strategies for 
health promoting environments. Rural midwestern adults, particularly women, have 
disproportionately lower levels of physical activity, but there is evidence to suggest that 
increased self-efficacy for physical activity and recreational access (including walking trails) 
may help to promote physical activity in this group. However, a lack of clear associations 
between perceived environmental factors and physical activity, suggests the importance of 
gender in driving physical activity behaviors. Community development strategies that have 
traditionally focused on social and economic benefits for disadvantaged communities, may also 
benefit the health of communities by provding infrastructure and opportunities to be physically 
active.  Neighborhood improvements such as the implementation of smart growth strategies and 
complete streets are shown to influence physical activity behaviors. However, successful 
community development that benefits all community members should also focus on capacity 
building for key stakeholders in the community (e.g., community members, public health 
practitioners, advocates) and community engagement. Public health practitioners and advocates 
should engage with community members, but also across sectors.
 
 1 
Chapter 1. Introduction & Specific Aims 
 
Physical activity, is defined as “bodily movement produced by the contraction of skeletal 
muscles that increases energy expenditure above the basal level,”6 and is operationalized, 
according to intensity levels and daily living activities (Figure 1),7 and quantified by frequency 
and duration. Physical activity intensity levels are defined according to metabolic equivalents or 
METS, as light (1.1 – 2.9 METS), moderate (3-5.9 METS) and vigorous (6+ METS) physical 
activity levels.8 Daily living activities further classify activities according to domain specific 
physical activities  as leisure time (i.e., discretionary time), occupational, transport based, and 
home based.9 Exercise is considered to be component of physical activity, and is typically 
categorized under leisure time physical activity as it is “…done to improve or maintain 1 or more 
components of physical fitness.”6 Additionally, frequency characterizes the number of times an 
activity is performed at a certain intensity level within a specified time frame; while duration 
quantifies the amount of time that activity is performed. Understanding how physical activity is 
operationalized and quantified, also provides context for the public health implications of being 
physically active. The 2018 Physical Activity Guidelines for Americans for example, 
recommends aerobic guidelines of 150 minutes of moderate to vigorous physical activity 
(MVPA), and two or more days a week of muscle strengthening activities, with key messaging 















*health-enhancing physical activity (activity of these intensities contributes towards physical activity guidelines) 
 
Figure 1. Physical activity constructs: Total physical activity, domains, and intensity levels7 
 
1.1 Public health implications of physical activity 
 
In line with the 2018 Physical Activity Guidelines for Americans, the benefits of regular 
physical activity are well established.11–13 Because physical activity influences aerobic capacity, 
lipid profiles, insulin levels, immune function, and hormone levels, those who are physically 
active have a decreased risk of developing cardiovascular disease 14 and cancer.15,16 Physical 
activity is also inversely associated with lung function-specifically the heart’s ability to pump 
blood to your lungs.17 Physical activity can help prevent and control obesity through increasing 
energy expenditure, reducing abdominal and visceral fat, building lean body mass, and 
moderately increasing metabolic rate.18 Even those who are overweight or have obesity, but are 
physically active have much lower death rates from cardiovascular disease and all-cause 
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mortality than people who are sedentary and unfit.19  Continued adherence to high levels of 
physical activity is also associated with long-term success in weight loss maintenance.20 
Physical activity is also related to certain mental health and cognitive outcomes. For 
example, regular increased levels of physical activity is associated with decreased levels of 
depression, and higher levels of self-esteem.21 Physical activity also promotes overall 
psychological well-being.22 Additionally, those who participate in regular physical activity are 
also at lower risk of declining cognitive function as they get older.17 In addition to the many long 
term health benefits, short term health benefits should also be considered. These short term or 
immediate benefits can include improved sleep quality, reduced blood pressure, and reduced 
short term feelings of anxiety.10 
Despite the potential short and long term health benefits, in 2018 only 30% of adults met 
aerobic guidelines for physical activity, with even fewer (24.1%) meeting the combined aerobic 
and muscle strengthening guidelines for physical activity.2 When considering the fact that some 
physical activity is better than none, it is especially concerning that about half (46%) of all adults 
engage in little or no leisure-time physical activity.2 Additionally, since 2006 the trends of 
meeting physical activity guidelines suggest no significant improvements in adherence to aerobic 
guidelines in adults.23 Even more concerning, there are significant disparities in physical activity 
by race/ethnicity, socioeconomic status, gender, rural status, and age.24,25 Age and gender have 
consistently been associated with physical activity, with women engaging in less physical 
activity than men and an inverse association seen with age.24,26 Indicators of socio-economic 
status are also associated with physical activity. Adults with more education and adults living 
above the poverty level are more likely to meet physical activity guidelines than those with less 
education and those who are at or below the poverty level respectively.27 Furthermore, when 
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controlling for income, racial/ethnic minority groups face disproportionately lower rates of 
meeting physical activity guidelines, with only 20% of non-Hispanic blacks and 22% of 
Hispanics meeting these guidelines compared to 25% of their White counterparts in 2018.2 
Additionally, rural residents in the United States face physical activity rates that are 
disproportionately lower when compared to those from urban and suburban communities.28,29 
Therefore, equitably promoting physical activity across all communities remains one of the most 
important public health issues in the US and worldwide.30,31  
1.2 Ecological frameworks and multi-level influences on physical activity 
 
In considering strategies to promote physical activity across all individuals, Figure 2 and 
Figure 3 illustrate conceptual frameworks for how multilevel correlates relate to physical 
activity behaviors and their health implications.32 As physical activity behaviors are driven by an 
individual’s interaction within their environment (built, social-cultural, policy), this dissertation 
is informed not only by multilevel correlates of physical activity behaviors, but more broadly by 
ecological models of health behavior.3,33–36 Ecological models of healh behavior posit that 
different levels (i.e., intrapersonal, interpersonal, environment, and policy) influence health 
behaviors (e.g., physical activity, smoking, nutrition) both individually and together through 
interaction. Ecological models target/examine multiple levels of influence with the goal of 









Figure 2. A conceptual framework for physical activity as a complex and multidimensional 
behavior32 
 
A notable ecological model in the realm of physical activity includes the ecological 
model of the four domains of active living.3 Active living is a term used to convey physical 
activity as a behavior that is not just done for recreational purposes or exercise, but that is done 
through a person’s daily living activities including for transportation, occupation, or in the 
household.3 In this ecological model (Figure 3), the four domains of active living include active 
transport (Transportation related physical activity), active recreation (leisure time physical 
activity), household activities (Household physical activity), and occupational activities 
(Occupational physical activity). Each of these domains has a set of specific influencers that 
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come from the same general levels of influence: intrapersonal, perceived environment, behavior 
settings (access and characteristics), policy environment, information environment, social 
cultural environment, and natural environment.  
 In this dissertation, the ecological levels examined include the intrapersonal level, 
interpersonal level, the environment (i.e., built, social-cultural), and policy. Intrapersonal level 
factors refer to individual level characteristics which can be demographic (e.g., race, income, 
education), biological (e.g., biomarker), behavioral (e.g., travel behaviors), psychological or 
internal factors (e.g., self-efficacy, self-perceptions). Interpersonal correlates refer to between 
people influences, such as spousal social support. Environmental level correlates refer to higher 
level factors that are outside of one’s control. These include community and institutional level 
influences such as the built and social-cultural environment. Finally, policy level correlates are 
policies (local, national, or global) associated with health, in this case physical activity. As stated 
earlier, understanding each level of correlates of physical activity may help inform strategies to 









1.2.1 Intrapersonal & Interpersonal 
 
When considering intrapersonal level correlates of physical activity, as mentioned before 
there are significant disparities by race/ethnicity, socioeconomic status, gender, rural status, and 
age.24,25 Though these disparities are important for targeting physical activity promotion 
strategies, it is also important to examine modifiable correlates of physical activity. Psychosocial 
variables including self-efficacy for physical activity, and intentions of being physically active 
have shown to be positively associated with levels of physical activity.24,37,38 Additionally, 
interpersonal correlates, including social support for physical activity have been positively 
associated with levels of physical activity.24,39–41 
1.2.2 Environment 
Environmental correlates involve aspects of the built environment and the social-cultural 
environment; the built environment includes aspects of the physical environment made by human 
activity, including, land use patterns and the transportation systems.42  In order to maintain 
healthier lifestyles and create sustainable opportunities for community members to be physically 
active, recent strategies have included changes in community design that make neighborhoods 
more supportive of active living.3,43–45 This is illuminated in the Community Guide 
recommendation for built environment approaches that combine improvements in transportation 
such as sidewalks, bicycle lanes, and expanded public transit, with land use and community 
design changes such as improved parks and recreation facilities and mixed-use development that 
enable housing in proximity to destinations such as businesses and schools.46 The social-cultural  
environment may include perceptions of the neighborhood environment that are socially focused 
and can include an individual’s perceptions of safety, attractiveness, comfort, accessibility, and 
convenience.3 Though less studied than the built environment, aspects of the social-cultural 
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environment including, perceived safety from crime, perceptions of the neighborhood aesthetics, 
and perceived access to recreational facilities have also been positively associated to physical 
activity.47–49  It has been shown that both built and social-cultural aspects should be addressed 
when examining physical activity related behaviors.50  
1.2.3 Policy 
Additionally, the policy environment can include either of the “small p” or “Big P” 
policies.51 Big P policies are the higher-level policies that are formally enacted by government. 
These can include formal laws, codes, and regulations at the national, state or local level. In the 
realm of physical activity, a ‘Big P’ policy would be a law mandating physical education classes 
in public school systems. Small p policies operate at an organizational level and are often 
enacted in the private sector or internally within agencies without legislative action. A ‘small p’ 
policy in physical activity could be a worksite policy that encourages sitting less, and moving 
around more. Though less studied than all other levels of correlates, policies that mandate 
investment in key resources (e.g., bike lanes, recreational facilities) or mandate guidleines of 
physical activity (e.g., worksite policies, school policies) have shown to be positively associated 
with physical activity.24  
1.3 Health (in)Equity & Disadvantaged communities 
 
Though an ecological framing may help to target disadvantaged communities, or those 
groups that face disparities in physical activity and it’s adverse health outcomes (e.g., 
cardiovascular disease, obesity, cancer); a health equity framing is vital toward not only 
reducing or eliminating these disparities but striving to promote social justice and equalize 
opportunities to be active and healthy.5 Key challenges to achieving health equity include 
 
 10 
limitations of the evidence base, underdeveloped measures and methods, and inadequate 
attention to context.4  
While there is a clear evidence base for correlates of physical activity24,  the evidence is 
less consistent for a range of disadvantaged populations (e.g., minority populations, rural 
residents).52 Most correlate studies have focused on mostly white, middle and upper income 
populations, with one large systematic review highlighting the importance of examining 
correlates in lower income or developing countries, as relationships between multilevel factors 
and physical activity may look different when compares to developed or middle to high income 
countries.24  Furthermore, one review highlighted the need to improve the quality of evidence 
when examining built environment effects of  physical activity through a health equity lens.53 In 
considering methods and interventions for physical activity, a review of physical activity 
interventions in socioecomonically disadvantaged communities highlighted that most (70%) 
interventions were considered low quality, and had issues with recruitment and retention of 
participants.54 This implies that there may be a broader disconnect between the implementation 
of strategies and understanding the social-cultural, economic, and political context that shapes 
disadvantaged communities. For example, even if opportunities for physical activity (e.g., parks, 
expanded public transit) exist in socio-economically disadvantaged communities, they tend to 
have fewer amenities, are not well-maintained, and are perceived as unsafe.55  
In order to achieve health equity, a more concerted effort to promote physical activity and 
improve physical activity infrastructure in disadvantaged communities is necessary. Building the 
evidence base, tailoring strategies for physical activity, cross-sectoral promotion of physical 
activity, and capacity building are strategies that may help to achieve health equity with regards 
to physical activity.4,56 
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1.3.1 Need to improve equity in access to physical activity opportunities 
 
 In ensuring health equity, there is a need to improve equity in access to physical activity 
opportunities in disadvantaged populations. Specifically, rural communities are a key 
disadvantaged group that requires attention. Demographically, rural settings have higher 
proportions of lower-income and less-educated individuals when compared to urban settings.57,58 
Rural settings also have less and often poorer access to key health and social services such as 
healthcare facilites, cultural hubs, and higher education.59–61 Specific to physical activity, rural 
settings also face disparities in access to physical activity opportunities. Parks and other 
recreational facilities are more common in urban communities.28 Additionally, there is a lack of 
these recreational facilities in rural settings or they are not well maintained.62 Accessing 
community spaces such as schools and churches has shown to provide sufficient opportunities 
for physical activity.63 However, the quality and accessibility of these recreational facilities has 
been cited as a huge barrier to physical activity in rural residents.62 As rural populations in the 
US have significantly higher chronic disease rates than urban residents, increasing physical 
activity by reducing barriers in rural settings is critical in improving public health and striving 
towards health equity.64,65 
1.3.2 A key strategy for health equity in physical activity: community development  
 
One broad strategy that may be effective in achieving health equity with regards to 
physical activity is community development. Community development has been described as a 
means to elicit social, economic, political, and environmental change in communities in response 
to dismal conditions and areas in decline.66 Community development strategies may be federally 
funded initiatives such as Community Development Block Grants, but can also be driven by 
community members or non-profit organizations.67 Historically, these strategies have focused on 
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improving social and economic outcomes,68 typically in the form of ensuring housing and 
providing social services. Recently, there has been a shift and focus on community development 
as a way to support healthy living.67,69,70 This impact on health is realized through the social 
determinants of health. Specifically, community development may help to ensure that 
community members are able to control their own destinies and participate in the social factors 
that influence their lives.71 Another process by which community development can influence 
health is through improvements in the built and policy environment; which have consistently 
been shown to be associated with obesity72–76 as well as physical activity behaviors.77,78 This 
aligns with the idea that where people live and play has the biggest influence on how long and 
how well they live.79–81 
The evidence on the overall health disparities in socioeconomically disadvantaged 
communities (even across zip codes), has created interest in making communities more equitable 
in terms of providing access to healthy environments, potentially through community 
development strategies.82,83  Because of this, many community development and transportation 
funding opportunities recommend or require components of equity within project proposals.84–87 
In order to maintain healthier lifestyles and create sustainable and equitable opportunities for 
community members to be physically active, recent strategies have included changes in 
community design that make neighborhoods more supportive of active living.3,43–45 This is 
illuminated in the Community Guide recommendation for built environment approaches that 
combine improvements in transportation such as sidewalks, bicycle lanes, and expanded public 
transit, with land use and community design changes such as improved parks and recreation 
facilities and mixed-use development that enable housing in proximity to destinations such as 
businesses and schools.46 Improving infrastructures for physical activity in socioeconomically 
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disadvantaged communities has the potential to decrease health inequities because the changes 
would likely serve long term residents.2 
 
1.3.3 Potential consequences: gentrification & displacement 
 
However, potential consequences of these community improvements may be decreased 
affordability and gentrification of neighborhoods.88 Improvements in opportunities for physical 
activity can also be tied to broader socio-economic development and capitalization of areas, 
resulting in increased property values, but also an increased cost of living. The Urban 
Displacement Project defines gentrification as “a process of neighborhood change that includes 
economic change in a historically disinvested neighborhood —by means of real estate 
investment and new higher-income residents moving in - as well as demographic change - not 
only in terms of income level, but also in terms of changes in the education level or racial make-
up of residents.”.89 As part of this process, the historical disinvestment in an area experiencing 
gentrification, may amplify existing socioeconomic inequalities and become a process that can 
potentially increase health disparities among residents.90–92 This is highlighted by a recent 
systematic review on the health impacts of gentrification, which found that Black and low-
income individuals suffered negative effects of gentrification including mental health issues and 
poor self-rated health.93 
Furthermore, a key negative outcome associated with gentrification is displacement of 
long-term residents. There are clear social and economic impacts of displacement such as a loss 
of social networks, housing stability, and educational opportunity.94,95 Similar to gentrification, 
displacement may lead to negative health effects for marginalized communities. This is partially 
due to a loss of resources or social capital that can lead to negative health behaviors. For 
example, displacement may lead to lower accessibility to healthy food options or transportation 
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choices.91,96 There is also the potential to increase disparities in physical activity, as the 
displacement of residents who are already disadvantaged may lose access to opportunities to be 
physically active. More directly, displacement of residents may lead to loss of healthcare access 
as well as mental health issues.97,98  
 Leaders of the Transportation, Land Use, and Community Design Sector of the National 
Physical Activity Plan99 have included gentrification as a priority objective for future study 
(Figure 4). However, the extent to which advocacy and planning agencies implementing health 
promoting environment improvements to address gentrification either through prevention or 
mitigation is unknown.  
 
Figure 4. NPAP Transportation, Land Use, and Community Design Sector’s Relevant Objective 
 
1.4 Research aims & conceptual model   
 
Although there is a wealth of evidence on the multiple levels (i.e., intrapersonal, 
interpersonal, environment, policy) of influence on physical activity, there is a need to address 
health equity in framing the promotion of physical activity. This is in part due to the lack of 
evidence about distinctions in the relationship between the intrapersonal, interpersonal, 




environment, and policy on physical activity in disadvantaged communities. In addition to this, 
interventions promoting physical activity in disadvantaged communities have been of low 
quality and have struggled with both recruitment and retention of participants.54  One way to 
improve this is to acknowledge the importance of context and to embed multilevel, contextual 
elements (e.g., measures of or changes to the social-cultural, economic, political) in studies 
examining the factors associated with physical activity. In order to address these gaps, this 
dissertation will focus on the following specific research aims in the form of three papers: 
Perhap add a sentence about how little we know about the effects on gentrification and 
displacement on PA, and the role of community development on this relationship. 
1. Examine sub-population differences in the relationship between the perceived built 
environment and rural residents’ objectively assessed physical activity. 
2. Assess how community development strategies influence the built and social-cultural 
environment to promote physical activity. 
3. Describe the impacts (benefits and consequences) of community development strategies 
for health promoting environments.  
To include a health equity lens for the intended research, a conceptual model for community 
development, multi-level factors (i.e., intrapersonal, interpersonal, environment, and policy), and 
physical activity is proposed. The following conceptual model (Figure 5) shows an ecological 
representation of the relationship between the intra/inter-personal levels, environments, and 
policy on physical activity. Community development strategies are shown to influence physical 
activity through both the environment and policy. Additionally, gentrification is operationalized 
as not only a byproduct of community development but also a factor present as part of the 
environment (social-cultural). Furthermore, specific factors of influence are listed for each level 
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in the model. Each aim or paper is distinguished by blue arrows or lines. Paper one (aim one) is 
highlighted as examining the the intra/inter-personal levels and the the environment, while 
papers two and three explore community development and gentrification respectively within the 
realm of this model.   
 
 











Chapter 2. Examining the associations of intrapersonal, and perceived environmental 
factors with physical activity among rural Midwestern adults 
2.1 Introduction 
Rural populations in the US have significantly higher chronic disease rates than urban 
residents. Given the health-promoting and disease-preventing benefits of physical activity, 
increasing this behavior by reducing barriers to physical activity in rural populations is critical in 
improving public health.64,65 Residents of rural communities in the United States have physical 
inactivity rates that are disproportionately higher when compared to those from urban and 
suburban communities.28,29,100 In considering the clinical implications of physical activity,1 it is 
especially concerning that, half of all residents from non metropolitan statistical areas did not 
meet the 2018 physical activity guidelines of 150 minutes of moderate intensity physical activity 
per week, 75 minutes of vigorous intensity physical activity per week, or a combination of both.2  
Disparities also exist within rural populations. For example, rural women face even higher rates 
of physical inactivity when compared to their male counterparts.100 In order to alleviate these 
disparities in physical activity within rural communities, ecological models provide an 
opportunity to understand contextual factors of physical activity, and may help to target 
strategies to increase physical activity.3,101 
Per the ecological models of health behavior, different levels (i.e., intrapersonal, 
interpersonal, environment, and policy) influence health behaviors (e.g., physical activity, 
smoking, nutrition) both individually and together through interaction. Ecological models 
target/examine multiple levels of influence with the goal of creating more population wide 
change, in this case with the goal of increasing physical activity. The built and social-cultural 
environment can account for several modifiable factors in rural settings. For example, increasing 
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access to recreational opportunities for leisure time physical activity may be beneficial to rural 
settings as opposed to having sidewalks or interventions of transportation systems, which are 
important to urban settings. However, parks and other recreational facilities are more common in 
urban communities.28 Additionally, there is a lack of these recreational facilities in rural settings 
or they are not well maintained.62 Accessing community spaces such as schools and churches has 
shown to provide sufficient opportunities for physical activity.63 However, the quality and 
accessibility of these recreational facilities has been cited as a huge barrier to physical activity in 
rural residents.62  
 Similar to urban settings, larger towns may have some sort of downtown center and 
increased density. Urban-based solutions may be more applicable in this sort of environment as 
this creates more active living opportunities (e.g., multiple destinations within walking 
distance).63 However, many rural communities have built environments that are not supportive of 
physical activity (i.e., minimal active living opportunities). Rural residents are less likely to 
report the presence of sidewalks, streetlights, access to exercise facilities, and the presence of 
others exercising in their neighborhood, and are more likely to report the presence of unattended 
dogs.28  
There is some evidence on the characteristics of the built and social-cultural environment 
which support physical activity in rural settings. However, the evidence does not adequately 
address distinguishing demographic correlates such as gender. One study examining correlates of 
physical activity in rural women highlighted the importance of social environment factors such 
as attending religious services as important towards physical activity, but had inconclusive 
evidence on the physical or built environment.102 Additionally, most studies examining correlates 
of physical activity in rural women have focused on intrapersonal or interpersonal level 
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factors.102–104 For example, several studies have shown that psychosocial variables such as social 
support for physical activity, as well as self-efficacy for physical activity are associated with 
physical activity in rural women. That is having social support for physical activity and self-
efficacy for physical activity are associated with increased physical activity in rural 
women.62,103,105 Overall, most of the studies presented are qualitative and/or are based on self-
report data. Objectively assessing physical activity behaviors consist of a more valid approach 
towards examining correlates of overall physical activity.106 However, no known studies have 
examined the association of individual, and neighborhood environment factors with objectively-
measured physical activity in rural communities. 
To better understand the correlates and moderators of weekly moderate to vigorous 
physical activity (MVPA) in rural communities, the aims of the present study were to (1) 
objectively estimate weekly MVPA and proportion of participants meeting guidelines; to (2) 
investigate associations of intrapersonal and environmental factors with weekly MVPA, and to 
(3) test interactions between intrapersonal (i.e., gender) and environmental factors in relation to 
objectively-measured MVPA. We expect positive associations of favorable perceptions of the 
environmental factors with weekly MVPA. Finally, the test of interactions between intrapersonal 
and perceived environmental factors in relation to weekly MVPA is exploratory, as there are few 
studies in this area. This study will add to the literature in understanding interactions of 
intrapersonal and environmental factors for physical activity, with the potential to improve 
ecological models specific to rural communities. 
2.2 Methods 
 
Participants and procedures 
The present analyses will use baseline data collected between Fall of 2019 and Spring of 
2020 from a sample of rural community members participating in the Heartland Moves 
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intervention to promote physical activity in Southeast Missouri.107 The main trial includes 14 
rural communities across Southeastern Missouri. In this study, rural communities were defined 
as a nonmetropolitan area with a population of less than 50,000. To be eligible, participants had 
to be between 18 and 70 years of age, be able to be physically active, reside in the targeted 
communities with a walking trail, and be willing to complete a survey at three time points. 
Among the full baseline sample of 1,252 participants, a sub-sample of 280 respondents 
participated in additional data collection measures. For the present analyses, data were collected 
from a sub-sample of participants from the main trial who agreed to wear an accelerometer and 
GPS device. The goal of the sub-study is to examine combined GPS-accelerometer data in order 
to objectively assess overall weekly MVPA along with location-based physical activity. Baseline 
measures were collected via a telephone survey in which participants would further consent to 
the sub-study mentioned above. If participants agreed to participate they were then mailed 
accelerometer and GPS devices to wear for at least 12 h/day for seven days, in addition to 
completing a quantitative survey. The survey includes items on demographics and perceptions of 
the community environment, including their neighborhoods and walking trails. Prior to data 
collection, Research Assistants obtained informed consent from participants. This study was 
approved by the Institutional Review Board of the sponsoring institution. 
Measures 
 Accelerometry assessed physical activity. Participants are asked to wear an Actigraph 
wGT3X-BT accelerometer device.108 Staff instructed participants to wear the device on a belt 
around their waist for at least 12 hours per day for seven days. Valid wear time was defined as at 
least 8 hours per day for at least three days, which has been used in several studies.109–112 The 
data were processed with each minute counted by using the Freedson cut-points to define MVPA 
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as 1952 counts per minute or more.113 From this, we computed weekly total MVPA minutes. 
Additionally, meeting the 2018 physical activity guidelines1 was dichotomized as meeting 150 
minutes or more per week of moderate-intensity, or 75 minutes or more per week of vigorous-
intensity physical activity or an equivalent combination of aggregate moderate to vigorous 
physical activity. 
 Demographics/Intrapersonal characteristics. Demographic information was collected 
for all participant’s including age, gender, education, race/ethnicity, and income. Gender was 
dichotomized by being male or female. Education was dichotomized by having a high school 
education (≤High School Degree vs. >High School Degree). Race was dichotomized by 
identifying as white or non-white, and annual household income was dichotomized by using a 
median split of $50,000 (i.e., ≤$50,000 vs. >$50,000). Intrapersonal characteristics related to 
physical activity behavioral factors were also collected, and included trail use and self-efficacy 
for physical activity. Trail use was also characterized by participant’s reporting having used their 
local trail or not. Additionally, one psychosocial subscale was used from Bandura’s Exercise 
self-efficacy scale (five items, Cronbach’s  = 0.91).114 Response options for each item in self-
efficacy for physical activity ranged on a four-point likert scale (1= “Not sure at all” to 4= “very 
sure”), and were averaged to compute a mean score. 
 Perceived neighborhood environment. Three perceived neighborhood environment 
subscales were used from the abbreviated Neighborhood Environment Walkability Scale 
(NEWS), along with the Rural Active Living Perceived Environment Support Scale 
(RALPESS).115,116 RALPESS subscales used included indoor recreational access (six items, 
Cronbach’s  = 0.91), as well as the area around the home (five items, Cronbach’s  = 0.79). 
The NEWS subscale used characterizes Safety from traffic (five items, Cronbach’s  = 0.74). 
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Response options for each item ranged on a four-point likert scale (1= “strongly disagree” to 4= 
“strongly agree”). Negative statements were reverse coded, and items were averaged to compute 
scores for each subscale.  
Analysis 
Descriptive statistics (i.e,, means and frequencies) were conducted for all variables of 
interest. Generalized linear mixed models were used for the main outcome (weekly MVPA), to 
examine associations with the intrapersonal and perceived neighborhood environment factors. 
Bivariate associations were conducted to include only statistically significant variables of 
interest. We used models with negative binomial distributions due to the skewed distribution and 
high number of zeros in counts. Regression coefficients were exponentiated and can be 
interpreted as Rate Ratios. That is, results can be interpreted as the percent increase/decrease in 
the dependent variable (weekly MVPA) for every unit increase in continuous independent 
variables. For a dichotomous independent variable, the percent increase/decrease in weekly 
MVPA is compared to the reference category of the independent variable. Models were adjusted 
for wear time and town. Moderating effects were examined by testing two-way interactions 
between the intrapersonal and perceived environmental factors, and using a backwards 
elimination approach to include only significant interactions in the model. All analyses were 
conducted using STATA software Version 15.1 (StataCorp LLC, College Station, Texas).117 
2.3 Results 
Sample Characteristics 
 The final sample dropped from 280 participants to 229 participants due to missing data 
on intrapersonal and environmental factors. No significant demographic differences were seen 
between the final sample and participants with missing data. The sample (mean age (SD) = 
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54.6(15.3)) was predominantly White and female, and had a household income at or less than 
$50,000 (Table 1). On average, participants engaged in 96.6 (SD=117.7) minutes per week of 
MVPA, with 21.4% of participants meeting recommended guidelines for physical activity. 
Additionally, 65% of participants reported using walking trails. 
 
Table 1. Characteristics of Rural Adults (N=229), Heartland Moves, Southeast Missouri 
Characteristic Mean (SD) or %   
Intrapersonal    
Demographics    
Age, mean (SD) 54.6 (15.3)   
Gender (Female), % 70.3%   
Annual Income (≤$50,000), % 51.5%   
Physical Activity Behavioral Factors    
Self Efficacy for physical activity, mean (SD) 2.3 (0.9)   
Trail Use, % 65.1%   
Perceived Neighborhood Environment   
Indoor Recreational Access, mean (SD) 3.3 (0.6)   
Area Around Home, mean (SD) 2.3 (0.6)   
Safety From Traffic, mean (SD) 2.5 (0.4)   
Physical Activity    
Weekly MVPA, mean (SD) 96.6 (117.7)   




 When examining intrapersonal correlates (i.e., demographics and physical activity 
behavioral factors) of weekly MVPA minutes, age, gender, trail use, and self-efficacy for 
physical activity were all statistically significant, with only income being insignificant (Table 2). 
For every year increase in age, participants’ weekly minutes of MVPA lowered by 1% (95% CI 
= 1%, 2%) with all other variables held constant. When compared to their male counterparts, 
female participants had 52% (95% CI = 35%, 64%) less minutes of weekly MVPA. Additionally, 
those who reported using trails had 66% (95% CI = 26%, 120%) more minutes of weekly 
MVPA, when compared to those who didn’t report using trails. Finally, for every unit increase in 
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favorable self-efficacy for physical activity, there is an increase of 43% (95% CI = 21%, 69%) 
for minutes of weekly MVPA with all other variables held constant.  
Environmental Correlates  
 In examining perceived environmental correlates of weekly MVPA minutes, more 
favorable perceptions of both indoor recreational access and safety from traffic were inversely 
associated with weekly MVPA, though statistically insignificant (Table 2). More favorable 
perceptions of the home neighborhood environment were postitively associated with weekly 
MVPA minutes, though also insignificant.  
 When exploring intrapersonal moderators of environmental correlates, one statistically 
significant interaction was found. For females, more favorable perceived safety from traffic is 
associated with less weekly MVPA minutes; whereas in males more favorable perceived safety 
from traffic is associated with higher weekly MVPA minutes (Figure 6). 
Table 2. Multivariate associations of intrapersonal and perceived environmental level 
factors with weekly MVPA minutes in rural Midwestern adults, (N=229) 
 Model 1 Model 2 
 Rate Ratio  95% CI Rate Ratio 95% CI 
Intrapersonal factors     
Demographics     
Age 0.99 (0.98 – 0.99) 0.99 (0.98 – 0.99) 
Annual Income (<$50,000) 0.94 (0.72 – 1.24) 0.97  (0.74 – 1.26) 
Gender (Female) 0.48 (0.36 – 0.65) 2.62 (0.47 – 14.45) 
Physical Activity 
Behavioral Factors 
    
Self-efficacy for physical 
activity 
1.42 (1.22 – 1.67) 1.42 (1.22 – 1.65) 
Trail Use 1.66 (1.26 – 2.20) 1.67 (1.27 – 2.20) 
Perceived environmental 
factors 
    
Indoor recreational access 0.81 (0.65 – 1.01) 0.81 (0.65 – 1.02) 
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Safety from traffic 0.92 (0.66 – 1.29) 1.40 (0.82 – 2.39) 
Area around home 1.01 (0.82 – 1.24) 0.99 (0.81 – 1.21) 
Significant Interactions     
Gender X Safety from 
traffic 
- - 0.51 (0.26 – 0.99) 
Models control for wear time, and only significant intrapersonal factors (i.e., age, annual income, 
gender, self-efficacy for physical activity, trail use) were included when examining bivariate 




Figure 6. Association of safety from traffic with weekly minutes of accelerometer-based MVPA: 
effect modification by gender 
 
2.4 Discussion 
 This is one of the first studies to examine multi-level (i.e., intrapersonal and 
environmental) correlates of objectively assessed physical activity in rural adults in the US. On 
average, over 75% of rural residents in this sample were not meeting recommended guidelines 
for physical activity, with the average respondent only participating in 96 minutes of weekly 
MVPA. This is considerably lower than nationally representative self-report data which show 
that about 50% of residents from non Metropolitan areas meet recommended guidelines for 


















physical activity.2 This may suggest a wider disparity in physical activity than previously 
considered, and illuminates the importance of identifying multilevel correlates of physical 
activity. Several intrapersonal correlates were significantly associated with weekly MVPA 
minutes. Consistent with most literature, age and being female were inversely associated with 
weekly MVPA minutes. When examining gender, there is a concerning disparity in weekly 
MVPA with female participants reporting about 52% lower minutes of weekly MVPA. Digging 
deeper into the clinical implications of this disparity, only about 15% of females met physical 
activity guidelines as opposed to 35% of males. This is similar to a study using self-report data 
which found a similar disparity between rural men and women; however, this gap wasn’t quite as 
large (16% of females vs. 21% of males).100 As expected, rural residents who used trails and 
those who reported higher self-efficacy for physical activity had higher levels of physical 
activity.  These results are similar to previous studies, and highlight the importance of 
recreational behaviors for physical activity. Promoting trail use may be an effective strategy for 
physical activity promotion in rural communities. Walking trails increase opportunities to be 
physically active, and may be easier to implement in rural settings as land is more 
affordable.118,119 In addition to trail use, interventions utilizing social cognitive theory120 may be 
effective in promoting physical activity when considering self-efficacy; a strategy that has been 
utilized in several physical activity interventions in rural communities121 including in the present 
study’s parent study.107 Social cognitive theory utilizes motivations and self-efficacy for being 
physically active to explain physical activity behaviors.114,120 Physical activity interventions 
designed around social cognitive theory address education and behavior change techniques to 
build confidence in being physically active. 
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 When considering, perceived environmental correlates, there were no significant 
associations with weekly MVPA minutes. The lack of significant associations may be due to the 
lack of specificity as to where physical activity was occurring; as physical activity was not 
assessed within one’s own neighborhood the links between perceived neighborhood environment 
factors may not be as directly linked. However, a more likely explanation may be the increased 
importance of social-cultural factors, including gender norms, as drivers of physical activity 
behaviors in rural communities. Though built environment characteristics such as access to 
recreational opportunities have been associated with physical activity, previous studies have used 
either qualitative or self-report data. Additionally, there is some evidence to suggest that 
occupational physical activity is a key component of overall physical activity levels in rural 
residents.122 This may help explain the null associations with neighborhood environment factors 
that would not be conceptually linked to occupational physical activity. Additionally, social-
cultural norms of not being active or having the time to be physical active outside of work may 
limit these associations. Gender norms in rural communities, including the domestic role of 
women, which limits economic empowerment may help to explain the wide disparity in physical 
activity levels.123 This may also explain a lack of social support, as men may not be physically 
active outside of work. However, these factors are hard to measure and further qualitative 
research may help to explain social-cultural and gender norms in driving physical activity 
behaviors.  
 In exploring intrapersonal moderators of perceived neighborhood correlates of physical 
activity, gender significantly moderated the relationship between perceived safety from traffic 
and weekly MVPA minutes. In men, more favorable perceived safety from traffic was associated 
with higher weekly MVPA, with the opposite being the case in women. This further suggests 
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that gender norms and roles may be driving these behaviors of physical activity, including the 
neighborhood environment factors associated with them. 
Limitations and Strengths 
 Our focus on rural communities in southeastern Missouri limits our generalizability of 
study findings. Future studies should focus on a nationally representative sample of rural 
residents, though the non-heterogeneity and many definitions of rural communities in the US is 
still a potential limit to generalizability. However, focusing on this specific population which 
face several health disparities, allowed us to examine patterns of physical activity in a population 
that could benefit from strategies promoting physical activity. The cross-sectional nature of the 
current study limits our ability to test cause-effect relationships. Additionally, important social-
cultural factors, such as gender norms are hard to measure and further qualitative research may 
be beneficial to explain drivers of physical activity. A key strength of this study is the use of 
objectively-assessed physical activity data, which is understudied in rural communities. several 
studies have noted the reliability and validity of using accelerometry to estimate minutes of 
MVPA.124–127 Studying the associations of multi-level correlates, including interactions is also a 
strength of this study. 
Conclusion  
Given the public health importance of meeting physical activity guidelines, there is a 
need to understand the correlates of weekly MVPA minutes in rural populations who face some 
of the highest rates of physical inactivity and chronic disease in the nation. Our results indicate 
significantly lower levels of physical activity in women, highlighting the need to further explore 
the drivers of physical activity in this sub-group. Targeting the use of walking trails may be an 
effective strategy to promote physical activity in rural communities, although perceived 
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neighborhood environment characteristics were insignificantly associated with weekly MVPA 
minutes. Efforts to increase self-efficacy for physical activity may also be beneficial towards 
increasing weekly MVPA minutes. Prospective studies are needed to examine how strategies 
promoting physical activity (e.g., use of walking trails) can in fact promote physical activity in 
rural communities, with a special focus on rural women. Further qualitative research may halp to 
















Chapter 3. State of the science on community development, the neighborhood environment, 
and physical activity 
3.1 Introduction 
Community development has been described as a means to elicit social, economic, 
political, and environmental change in communities in response to dismal conditions and areas in 
decline.66 Community development strategies may be federally funded initiatives such as 
Community Development Block Grants, but can also be driven by community members or non-
profit organizations.67 Historically, these strategies have focused on improving social and 
economic outcomes,68 typically in the form of ensuring housing and providing social services. 
Recently, there has been a shift and focus on community development as a way to support 
healthy living.67,69,70 This impact on health is realized through the social determinants of health – 
the conditions in which people live, learn, work, and play which effect health.128 Specifically, 
community development may help to ensure that community members are able to control their 
own destinies and participate in the social factors that influence their lives.71 Another process by 
which community development can influence health is through improvements in the built and 
policy environment; which have consistently been shown to be associated with obesity72–76 as 
well as physical activity behaviors.77,78 This aligns with the idea that where people live and play 
has the biggest influence on how long and how well they live.79–81 
Promoting physical activity benefits the overall health of communities, helping to sustain 
longer healthier lives.10,129–131 However, less than half (46%) of US adults engage in enough 
physical activity to achieve substantiable health benefits.2 In order to maintain healthier lifestyles 
and create sustainable opportunities for community members to be physically active, recent 
strategies have included changes in community design that make neighborhoods more supportive 
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of active living.3,43–45 This is illuminated in the Community Guide recommendation for built 
environment approaches that combine improvements in transportation such as sidewalks, bicycle 
lanes, and expanded public transit, with land use and community design changes such as 
improved parks and recreation facilities and mixed-use development that enable housing in 
proximity to destinations such as businesses and schools.46 Broadly, these recommendations may 
be characterized as smart growth strategies which encourage a mix of building types, and 
housing and transportation options to promote active living and community engagement.84 A key 
example of expanded transportation options includes the implementation of complete streets 
policies which require streets to be accessible to users of all ages, and of all modes of 
transport.132 
However, communities with high disparities in physical activity and chronic disease also 
are likely to be racial/ethnic minorities or low income communities.133,134 The Community Guide 
recommendations have the potential to benefit low-income neighborhoods and communities of 
color, as these neighborhoods tend to lack features of supportive environments for active 
living.131,135 Additionally, even if opportunities for active living (e.g., parks, expanded public 
transit) exist in these communities, they tend to have fewer amenities, are not well-maintained, 
and are perceived as unsafe.55 The evidence on the overall health disparities has created interest 
in making communities more equitable in terms of providing access to healthy environments. 
Health equity works towards not only reducing/eliminating health disparities, but strives for 
social justice and equalizing opportunities to be active and lead longer healthier lives.5 A recent 
Surgeon General initiative for ‘Community Health and Economic Prosperity’, highlights the 
need for community development in these communities.136 
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To date, community development and physical activity connections have been poorly 
explored, with few studies implemented or empirically tested.83 However, some conceptual 
linkages between community development, the neighborhood environment, and public health 
have been partially explored through various frameworks, processes, and theories.83,137 Some of 
these frameworks present what has been done with regards to community development, while 
others propose how community development strategies may relate to social, economic, and 
health outcomes. 
Despite some proposed connections between community development, improvements in 
the neighborhood environment, and physical activity behaviors; there is very limited empirical 
evidence on community development strategies and their impact on physical activity. Hence, this 
scoping review adds to the current knowledge of community development and physical activity 
promotion strategies by examining all community development interventions and programs 
related towards physical activity. Specifically, this review focuses on neighborhood environment 
characteristics of community development. The following objectives are addressed through one 
broad systematic search:  
(1) To summarize the proposed, implemented, and evaluated connections between community 
development, the neighborhood environment, and physical activity; and 
(2) To review the empirical evidence of these community development strategies on increasing 
physical activity  
3.2 Methods  
This scoping review consisted of a systematic review, which included articles that either 
(1) described the proposed, implemented, and evaluated connections between community 
development, the neighborhood environment, and physical activity; and/or (2) provided 
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empirical evidence of the connections between these community development strategies and 
physical activity. Using the literature gathered from both “reviews,” we outlined this complex 
relationship between community development, the neighborhood environment, and physical 
activity. 
Search Strategy 
 The present review consisted of one broad systematic search outlined in Table 3. The 
search encompasses objective one and two respectively. To be included in this review, studies 
must have been published between 2000 and 2020. This timeframe is in line with the shift in 
focus of community development strategies to include a more direct connection with health. The 
strategy included terms for “community development” and “physical activity,” with additional 
terms added that allude to the “neighborhood environment.” The “neighborhood environment” is 
not included as a separate term as this limits the literature included based on a preliminary search 
strategy. 
Table 3. Search Strategy for Systematic Review 
Search Strings for Titles and Abstracts 
1. "community development" OR "comprehensive community initiative" OR "economic 
development" OR  "community economic development" OR "community social 
development" OR "community development corporation" OR "community organization*" 
OR "revitalize*" OR "new markets tax credit*" OR "NMTC" OR "low income housing tax 
credit*" OR "LIHTC" OR "choice neighborhood*" OR "promise neighborhood*" OR 
"promise zone*" OR "neighborhood stabilization program" OR "historic tax credit*" OR 
"community development block grant*" OR "CDBG" OR "tax increment financ*" OR "TIF" 











3. "physical activit*" OR "exercis*" OR “fitness” OR "walking” OR “cycling” OR “active” 
 
Studies were identified on November 10th, 2020 using four databases (CINAHL Plus, 
Global Health, APA PsychInfo, and MEDLINE) from the EBSCO host database. Studies were 
excluded if they were not administered for the purpose of community development as outlined 
above (e.g., correlations between urban design and physical activity). As the community 
development process varies by country and certain mechanisms (e.g., Community Development 
Block Grants) do not translate outside of the United States, we excluded non-US based articles. 
All articles included were deemed relevant to objective one. Meanwhile, studies were excluded 
from objective two if they did not empirically test the relationship between the community 
development strategy with physical activity in any form as an outcome of interest. The selection 
of studies identified for each objective is described in Figure 7. 
Data Abstraction 
 Study title and abstract screenings were completed by NS. Two reviewers (NS & RD) 
screened and evaluated each full text article for inclusion, and independently abstracted data. 
Discussions were held between the two reviewers to reconcile any discrepancies. Data were be 
extracted using a standardized form in Microsoft Excel. For objective one, variables of interest 
include key components/elements of community development (i.e., capacity building, built 
environment, or social environment), how the components are connected to physical activity 
(including the direction), the study population, and whether the strategy was empirically tested in 
relation to physical activity (Table 4). For objective two, variables of interest include study 
design, type of broad community development strategy (capacity building, built environment, 
social environment), which physical activity measure is used as an outcome as well as any 




 Based on search criteria, 1067 articles were identified, with 1017 of those excluded after 
going through title and abstract screening (Figure 7). Fifty articles were screened for full text. Of 
those, 17 articles met all eligibility requirements for objective one (Table 4), and five of those 





Figure 7. Identification and selection of studies for Scoping Review  
 
Summary of community development and physical activity (Objective one) 
 All articles included in this review centered around urban populations in the United 
States. Articles ranged from highlighting proposed connections between community 
development and physical activity, discussing implemented strategies for community 
development and physical activity, and testing the relationship between community development 
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strategies and physical activity. All community development strategies included in this review 
fell into three main categories: built environment, social environment, and capacity building. 
Though most strategies seemed to be community driven, either by local governments or the 
community members themselves, there is some evidence of traditional federal funding initiatives 
such as Community Development Block Grants.  
Neighborhood environment. Of the 17 articles reviewed, only four did not include a 
feature of the neighborhood environment (i.e., built or social environment) in relation to 
community development. Most articles featured elements of the built environment, while only 
two articles featured social environment elements. Built environment strategies included access 
to recreational opportunities, creating walkable neighborhoods, improving transportation 
systems, land use mix, or a mix of these mentioned strategies. In the two articles that focused on 
recreational access, one focused on a community initiative that created a monthly temporary 
park/open street while another was a community driven approach that repurposed an old airport 
into a community walking trail. Walkable neighborhoods were either addressed specifically or as 
part of smart growth strategies that include walkability as a key component. While one article 
focused on a Safe Routes to School strategy for school aged children. Transportation system 
related community development strategies focused on complete streets including a new light rail 
system, or development of bicycle infrastructure. Land use mix was typically included as part of 
larger development strategies including smart growth strategies. The two social environment 
community development strategies included community wide physical activity programming for 
older adults, and the social environment effects that come with open streets.  
 
Capacity Building. Of 10 articles that featured an element of capacity building, only four 
were not in conjunction with a neighborhood environment strategy. Capacity building for 
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communities included collaboration between key stakeholders in communities, including 
partnership building and formation of advisory committees that can best represent the needs of 
communities. Another common theme addressed was the importance of securing long term 
funding for the community development strategy. Additionally, multiple articles highlighted the 
importance of long term assessment and evaluation of community development strategies. This 
includes routinely assessing community needs, but also assessing the implementation of 
community development strategies as well as their effectiveness. Sustained advocacy was also a 
key strategy in two articles that highlighted the importance of advocacy efforts in local 
government institutions, and also the importance of community development corporations. In 
each of these 10 studies, it is highlighted that these capacity building elements are vital towards 
not only the development and implementation of community development strategies, but also the 












Table 4. Community development strategies influencing infrastructure for physical activity  
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* “Evaluated” refers to empirical studies which examined the effectiveness of a community development strategy with regards to 
physical activity as an outcome. See Table 2 for more information on empirical studies, only these studies will have information on 
study design and populations. 
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Empirical evidence in the relationship between community development and physical 
activity (Objective Two) 
Study Design and Methods. The five empirical studies reviewed all varied in design. 
Three studies were cross-sectional, and two were quasi-experimental. As mentioned previously, 
all studies reviewed centered around urban populations in the United States. Additionally, all 
five studies were in the Western part of the United States (three in California, one in Utah, and 
one in Hawaii). Study populations varied greatly. For two of the three cross-sectional studies, 
study populations consisted of adult participants. Interestingly, for both quasi-experimental 
studies, participants were children, with one focused on low to middle income children. The 
smallest sample size was 121 participants, with the largest being 639 participants. One study 
focused on counts of trail use as opposed to individual participants. Both quasi-experimental 
studies focused on smart growth strategies as interventions, with comparable communities as 
control sites. The three cross-sectional studies examined the associations of either complete 
streets, a newly repurposed walking trail, and a temporary park on physical activity.  
Primary (physical activity) and secondary outcomes. There was no consistent evaluation 
of physical activity across the five studies. All studies showed a positive effect of community 
development on physical activity, while four of the five studies showed a significant positive 
association. No studies showed a null or negative effect on physical activity. Three studies used 
objectively assessed physical activity outcomes using accelerometry data. In both quasi-
experimental studies, daily moderate to vigorous physical activity (MVPA) was assessed using 
accelerometry, with one being neighborhood specific daily MVPA. Only the study examining 
neighborhood specific daily MVPA found statistically significant findings with a net increase of 
46% in daily MVPA. The third study combined accelerometry with GPS data to summarize 
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active transportation minutes. This study found that closer proximity to the complete streets 
development was associated with increase active transportation minutes. The study on a 
temporary park reported self-report data on duration of physical activity, and whether 
participants were physically active on the temporary park days. Participants reported being 
physically active, with increased attendance to the temporary park associated with increased 
physical activity minutes. One study examining the impact of repurposing an old airport into a 
walking trail reported a 20% increase in number of people using the trail over a period of three 
years.   
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Table 5. Community development strategies and their effectiveness in promoting physical activity 
Author 
(Year) 
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Ciclovia 
Participants report being 
physically active, those who 
participate in Ciclovia more 
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physical activity on 
event days 






 The objectives of this review were to synthesize existing literature on community 
development and physical activity, as well as to critique empirical studies on the relationship 
between community development strategies and physical activity among US populations.  
Community development strategies make a concerted effort to improve the health of traditionally 
disadvantaged communities, and may be a tool to promote health equity of communities. Though 
community development strategies have historically been geared towards social and economic 
outcomes,66,68–70 including the social determinants of health;70,71 this review provides evidence of 
community development strategies being beneficial for physical activity, and the overall health 
of communities. Specifically, community development strategies which influence the 
neighborhood environment (i.e., built and social-cultural environment) mainly through land use 
and transportation systems (e.g., smart growth strategies, complete streets) may be beneficial 
towards promoting physical activity behaviors. However, one review on built environment 
effects on physical activity suggests that the benefits of infrastructure improvements may be 
inequitably distributed.53 Furthermore, only five studies empirically tested the relationship 
between community development strategies and physical activity, making it difficult to highlight 
any patterns. It is also important to note community development strategies that were deemed 
successful in development and implementation tended to have some element of capacity building 
for the intended communities.142,143,154 This included building partnerships between key 
stakeholder groups (e.g., community members, local government institutions, 
advocacy/community organizations),139,144,155 securing long term funding,147,155 and long term 
assessments of the entire community development process.141,147 As most of the strategies 
reviewed were community driven as opposed to government funded initiatives (e.g., Community 
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Development Block Grants), this capacity building for communities is important towards 
benefiting the intended communities (e.g., communities of color, low-income communities).  
 Though there are some positive public health implications of this review, some key gaps 
and challenges were also brought to light. First, there is a lack of evidence base examing the 
actual effects of community development strategies on physical activity and health. As 
mentioned before, only five studies empricially tested the relationship between the community 
development strategy and physical activity.145,150–153 Though all studies suggested positive 
associations between community development strategies and physical activity levels, there is not 
enough evidence to suggest which community development strategies are effective, if there are 
significant improvements in physical activity, or who may be benefiting from these community 
development strategies. Second, there is no consistency in methods or measurement in assessing 
the relationship between community development strategies and physical activity. This is 
illuminated by the need for consistent and long term assessment of the development, 
implementation, and effectiveness of community development strategies on physical 
activity.141,142,147 Across all empricial studies there was no consistent messurement of either the 
community development strategies or the outcome of physical activity. These inconsistencies 
make it difficult to assess patterns and supplement the existing evidence base. Finally, there is a 
need to address the social, economic, and political context of communities in order to benefit the 
intended communities. Several studies highlighted the importance of capacity building for 
communities, but it is unclear whether or not this capacity building is a common part of the 
community development process. Additionally,  community development encompasses a wide 
array of strategies which means a wide array of sectors/disciplines can contribute to the field. 
This highlights the need for contribution from those in the public health sector, specifically those 
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invested in creating healthy and active living opportunities. In conjunction with contributing, it is 
important to have cross-sectoral collaboration in order for community development strategies to 
be successful. One key obstacle is the disconnect across fields (e.g., public health, transportation, 
social policy, social work, urban planning, community development)56, specifically in the 
knowledge and understanding of community development.  
 In addressing health equity, it is important to address these key challenges including 
limitations of the evidence base, underdeveloped measures and methods, and inadequate 
attention to context.4 Long term funding is needed to further research the effectiveness of 
community development strategies for promoting physical activity, and whether or not 
disadvantaged community members are in fact benefiting from these strategies. Additionally, 
funding is needed in order to facilitate capacity building including building partnerships with key 
stakeholders, collaboration across stakeholders, and general assessment of community 
development strategies. In doing so it is important to take advantage of key institutions such as 
community development corporations, health departments, and advocacy organizations which 
already have a key role in the community development process.142,147,156,157 Leveraging these key 
stakeholders and facilitating partnerships are considered important towards not only capacity 




 As community development covers a wide array of strategies influencing a variety of 
outcomes, a key limitation of the current study is the broad operationalization of community 
development related to physical activity. We mitigated this issue by conducting a literature 
search and working with experts to conduct a wide ranging but precise search strategy. 
Additionally, research and articles published in the physical activity literature may not have a 
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full understanding and/or coverage of the impacts of community development. This illuminates a 
broader need of cross sectoral collaboration in community development and promotion of 
physical activity. Additionally, there were very few empirical studies examining community 
development and physical activity, making it difficult to come to any conclusions. In light of the 
existing literature, this study highlights the potential for community development to not only 
influence physical activity, but also benefit disadvantaged communities. 
 Conclusion 
  This systematic synthesis of literature adds to the evidence base on the impact of 
community development strategies on physical activity promotion. Specifically, strategies that 
influence the built environment and social-cultural environment show promise in creating 
opportunities to be physically active. The limited amount of empirical studies suggest a need to 
further research the effectiveness of community development strategies for physical activity, 
with a focus on which communities are benefiting from these strategies. Community 
development strategies are intended to benefit traditionally disadvantaged communities, but 
some evidence suggests an inequitable distribution of benefits.53 Capacity building for 
communities, including community engagement in the community development process may 
help ensure the intended communities are benefiting from these community development 
strategies. Though community development strategies show promise for promoting physical 
activity and building healthy communities, numerous limitations and challenges of the evidence 
base exist. There are several opportunities to improve the evidence base, including more research 
on the effectiveness of community development strategies in promoting physical activity, and 
further examing which communities are actually benefiting from these strategies. Furthermore, it 
is important to explore the unintended or negative consequences that have been associated with 
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community development strategies (e.g., increased cost of living due to rising property values, 
gentrification, and displacement). There is limited evidence that community development 
strategies related to physical activity infrastructure may lead to gentrification of neighborhoods 
and potentially the displacement of long term residents.90,92,93,97 More studies are needed to 
understand all of the impacts of community development strategies so that we can ensure that 
any benefits reach ALL community members.
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Chapter 4. Perspectives on community development for active living: how do we deal with 
displacement? 
4.1 Introduction 
Community development has been described as a means to elicit social, economic, 
political, and environmental change in communities in response to dismal conditions and areas in 
decline.66 Community development strategies may be federally funded initiatives such as 
Community Development Block Grants, but can also be driven by community members or non-
profit organizations.67 Historically, these strategies have focused on improving social and 
economic outcomes,68 typically in the form of ensuring housing and providing social services. 
Recently, there has been a shift and focus on community development as a way to support 
healthy living.67,69,70 This support is realized through addressing the social determinants of 
health– the conditions in which people live, learn, work, and play which effect health.128 
Specifically, community development may help to ensure that community members are able to 
control their own destinies and have empowerment over the social factors that influence their 
lives (e.g., housing, employment, hopefulness).71  
Another process by which community development can influence health is through 
improvements in the neighborhood environment; which have consistently been shown to be 
associated with obesity72–76 as well as physical activity behaviors.77,78 In order to maintain 
healthier lifestyles and create sustainable opportunities for community members to be physically 
active, recent strategies have included changes in community design that make neighborhoods 
more supportive of active living.3,43–45 This is shown in the Community Preventive Services Task 
Force recommendation for built environment approaches that combine improvements in 
transportation such as sidewalks, bicycle lanes, and expanded public transit, with land use and 
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community design changes such as improved parks and recreation facilities and mixed-use 
development that enable housing in proximity to destinations such as businesses and schools.46 
These built environment recommendations are in line with the idea that where people live and 
play has the biggest influence on how long and how well they live.79–81 
However, there is too often an inequitable distribution of opportunities for healthy 
behaviors in certain communities (e.g, racial/ethnic minorities, low income populations) that 
have higher rates of physical inactivity and related chronic diseases.133,134 As such, there is 
increasing interest from public health practitioners in community initiatives to improve access to 
healthy environments for low-income neighborhoods and communities of color, and promote 
health equity. Health equity works towards not only reducing/eliminating health disparities, but 
strives for social justice and equalizing opportunities to be active and lead longer healthier lives.5 
Over time, these investments in addition to other factors like housing and shifts in the job market 
can escalate development. However, an unintended consequence of these community 
improvements  may be decreased affordability and gentrification of neighborhoods.88 The Urban 
Displacement Project defines gentrification as “a process of neighborhood change that includes 
economic change in a historically disinvested neighborhood —by means of real estate 
investment and new higher-income residents moving in - as well as demographic change - not 
only in terms of income level, but also in terms of changes in the education level or racial make-
up of residents.”.89 As part of this process, the historical disinvestment in an area experiencing 
gentrification, may amplify existing socioeconomic inequalities and become a process that can 
potentially increase health disparities among residents.90–92 This is highlighted by a recent 
systematic review on the health impacts of gentrification, which found that Black and low-
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income individuals suffered negative effects of gentrification including mental health issues and 
poor self-rated health.93 
Furthermore, a key negative outcome associated with gentrification is displacement of 
long-term residents. There are clear social and economic impacts of displacement such as a loss 
of social networks, housing stability, and educational opportunity.94,95 Similar to gentrification, 
displacement may lead to negative health effects for marginalized communities. This is partially 
due to a loss of resources or social capital that can lead to negative health behaviors. For 
example, displacement may lead to lower accessibility to healthy food options or transportation 
choices.91,96 More directly, displacement of residents may lead to loss of healthcare access as 
well as mental health issues.97,98  
In order for community development strategies to be effective and benefit the intended 
communities, several studies have highlighted the importance of building community 
partnerships and collaboration between key stakeholders such as health departments, advocacy 
organizations, and community members.141,144,155,159 These stakeholders may plan an important 
role in community development, including decision making power, but less is known about 
perceptions of community development, gentrification, and displacement from these key 
stakeholders involved in community development related to active living. The current study will 
explore the perspectives on community development, gentrification, and displacement, from 
relevant leaders of public health departments and key community and advocacy organizations. 
4.2 Methods 
Interview Guide Development 
To develop the most relevant questions for the key informant interviews, a systematic 
review was conducted exploring the relationship between community development strategies and 
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physical activity (Chapter 3). Language and themes from this review, along with recent studies 
related to perceptions of community development and displacement were used to develop a list 
of questions and a draft interview guide. The guide was developed to assess general perceptions 
of community development including impact of community development, and perceptions of 
gentrification and displacement, including potential mitigation or prevention strategies for both. 
This project was approved by the Institutional Review Board at Washington University in St. 
Louis (#202101013). The guide was pilot tested with a former health department employee in 
active living, which resulted in minor changes in wording, but no substantive thematic revisions 
Sample 
Input was sought from public health practitioners and advocacy organizations working in 
active living. These groups were identified as key stakeholders in the community development 
process. The CDC’s State Physical Activity and Nutrition (SPAN) Program funding recipients 
were used to sample public health practitioners who were nationally representative and that we 
were certain were working in the area of community development related to active living. As 
part of the SPAN program, the “CDC funds 16 state recipients to implement evidence-based 
strategies at state and local levels to improve nutrition and physical activity”, with most states 
employing strategies related to infrastructure for active living. We invited the principal 
investigator or director of each state’s SPAN program to participate. From this list, we 
researched key advocacy organizations that worked with the SPAN program recipients or any 
other active living related work.  
Data Collection 
 Members of the research team (NS, LS) sent emails to 32 potential key informants (16 
public health practitioners, 16 active living advocates) to request participation in a video chat 
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interview. Participants who agreed to the study were interviewed over video chat, at times/days 
convenient to their schedule. Interviews were audio recorded and professionally transcribed. 
Interviewer notes supplemented the transcriptions.   
Analysis  
A codebook was developed to facilitate analysis of the transcripts. Two members of the 
research team (NS, LS) read over the same four transcripts and came up with a draft list of code 
categories. They then had a discussion of these codes and refined the list. Using this new list, 
both team members coded one transcript in detail to ensure consistent interpretation of the 
coding schemes. The transcripts and codebook were uploaded into NVIVO v11, a qualitative 
analysis software program. Two team members coded each transcript using constant comparative 
coding methodology,160 and a pursuant discussion on the coded documents rectified any 
discordance. Once all transcripts were coded and discussed, text within each code was grouped 
and thematically summarized. Direct quotes were used to represent the main themes that 
emerged. 
4.3 Results 
 The following analysis focused on a comparison of the views of public health 
practitioners and advocates on community development, gentrification and displacement, and 
potential solutions. Though there seems to be common ground on the topics, there are differing 
views on the overall framing of community development, gentrification, and what can be done to 
avoid potential consequences (i.e., displacement). Table 6 summarizes key domains, including 
points of agreement and differing views. Out of 32 potential interviewees, 17 key informants 
were interviewed (10 – SPAN public health practitioners, 7 – leaders of active living advocacy 
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organizations). Most SPAN recipients worked at state health departments, with two working in a 




Table 6. Comparison of responses on perceptions of community development from practitioners and advocates 




• Provide technical assistance 
to communities 
• Fund and implement 
strategies 
• Community capacity 
building 
• Community engagement, 
ensuring community members 
take part in the process 




• Strategies benefit all 
community members 
• Building healthier 
neighborhoods 
• Improved quality of 
life 
• Strategies only tend to benefit 
those in power with privilige 
  • Economic benfits 
(e.g., tax base) 
 




 • Displacement  
• Marginalized 
communities tend to 




• Economic investments that 
attracts new businesses and 
/or housing, may lead to 
increased cost of living 
 • Socio-economic / racial shift in 
neighborhood demographics due 
to development  
• Directly related to displacement 
Identifying 
Displacement  
 • Existing community 
members forced out 
due to rising costs 









• Education and tools on the 
issue are vital, as it itsn’t 
within traditional scope of 
work 




• Lack of access to 
planning meetings is a 
barrier 
• More upstream 




• Use different channels (social 
medie, in-person) to engage with 
community and educate  
• Need for cross-sectoral 
collaboration 
• Need for equity in all decision 
making processes 
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The impact of community development  
 Both practitioners and advocates felt they had a role to play in the community 
development process. Both practitioners and advocates felt they had a role in building up 
capacity for communities, while also ensuring they had a seat at the table throughout the 
community development process. However, there were some key differences in how advocates 
and practitioners viewed their roles in the community development process. Practitioners seem to 
provide more technical assistance (e.g., health impact assessments, data analysis), and have more 
to do with what is actually being done (i.e., what community development is being funded or 
implemented). Advocates noted theyparticipate more in community engagement and ensuring 
community members play an active role in the community development process.  
“the work that we do is related to primarily implementing or encouraging strategies 
around policy system and environmental changes within local communities” -Practitioner 
 
“we do a lot of turning people out to local planning meetings about different projects that 
are happening, different planning processes, that kind of thing. And also educating and 
building the grassroots capacity for people to engage in those processes.” -Advocate  
 
When considering the impacts (i.e., benefits and consequences) of community 
development there was a lot of cross over between practitioners and advocates. Both groups 
considered the building of healthier neighborhoods (e.g., creating walking/biking trails, increased 
fresh food accessibility, transportation systems), improved quality of life, and increased property 
values/tax base to be a benefit. However there was a sharp contrast on who each group felt 
benefited from this development. Practitioners asserted that in their process of community 
development everyone shared or should share the benefits, whereas advocates considered 
developers and those community members with privilege, power, or political ties to be the 
beneficiaries of community development.  
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“a lot of potential to improve the built environment to support different types of people, 
and I usually always think from the transportation standpoint, but I like to say, not just to 
help people get around, but really to help people thrive and to have access to quality of 
life.” -Advocate  
 
“in really purposeful community development that's equity driven, you would hope that 
it's the community that benefits from it” -Practitioner 
 
“So the people who benefit are inevitably like those who have power and voice, and that 
looks different in different places.” -Advocate 
 
Conversely, both practitioners and advocates were in agreement on displacement 
including the loss of culture in a neighborhood as being a potential consequence of community 
development. However, practitioners were careful not to mention gentrification as a 
consequence, while advocates did list it as a consequence if it led to displacement. Both felt that 
traditionally marginalized communities including low income, racial/ethnic minorities, and 
persons with disabilities were the groups who were disadvantaged by community development; 
and commented on the fact that they may not have a seat at the table. 
“If you go in converting neighborhoods from low value to high value, and let's bring in 
some more business or let's improve the housing, and then you nudge out the folks who 
live there and work there, we lose some of that community's history, and culture, and the 
social capital that was there. It gets pushed out to be replaced by something that maybe is 
a little more palatable to the general public.” -Practitioner 
 
“So I don't necessarily think gentrification is negative if it doesn't lead to displacement. 
However, if gentrification leads to displacement, that's when I think the gentrification is 
bad.” -Advocate 
 
“poor folks and black and brown people and young folks, older people, immigrants, 
people living with disabilities, all these folks I would say are probably disadvantaged, 
when they're also the ones who stand to benefit the most from good investment in 
community development.” -Advocate 
 
Gentrification and displacement 
 When asked to define gentrification, practitioners noted it as economic investment in a 
community that attracts new businesses and/or housing that raises the cost of living in the 
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community. A general theme among practitioners was that this economic investment improves 
the existing community, though there was mention that it is probably for newer and wealthier 
residents. Advocates defined gentrification as a socioeconomic and racial shift in a neighborhood 
demographics due to development. Advocacy groups were more likely to incorporate 
displacement in their definition of gentrification, either directly or indirectly. Though these 
groups identified these communities as likely to be low-income and/or minority, their language 
used fewer negative connotations when compared to the practitioners (e.g., “rundown, low 
value”) 
“you might have a rundown neighborhood and then some developers decide that they like 
it and they're going to invest in it…with the intention that because of that, it's making this 
neighborhood better” -Practitioner 
 
“it quickly turns into what was a lower middle class income neighborhood is filled with 
primarily a richer neighborhood often more homogenous and less diverse” -Advocate 
 
Both defined displacement as a process whereby existing community members are forced out 
due to being unable to afford to continue to live in this community. Advocacy groups talked 
more about the demographic changes and loss of cultural identity than did practitioners. 
“Gentrification 2.0, we've finally done it. We've booted people out because they can't 
afford to live where they've always lived and again it is such an interesting thing that 
there aren't in many cases intentional efforts to move people out of a location” -
Practitioner 
 
“like the loss of the cultural identity and people who grew up in a neighborhood and it no 
longer feels like home. So there's also just that also just social hostility that comes along 
with that kind of change” -Advocate 
 
Solutions for successful community development and anti-displacement 
 When considering how to ensure community development does benefit those who need it 
most including traditionally marginalized communities, both practitioners and advocates 
identified the primary barrier as a lack of equitable community stakeholder engagement in the 
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planning process. Both groups identified a lack of access to planning meetings due to time, 
location, or technology as the primary barrier to community stakeholder engagement. 
Practitioners also identified developers’ focus on profits, limitations on their scope of work, and 
un-representative local government as barriers. They also described that their role in working 
with communities was to “lend a voice,” “guide,” or as a “connector.”, but admitted to not 
knowing what to do about displacement. Advocates identified use of social media and meeting 
communities where they are as facilitators to community engagement. Advocates also identified 
support of local government, and education of community members as other overall facilitators 
of equitable community development. However, they also mentioned lack of cross-sectoral 
collaboration as huge barrier.  
“making sure that all the right partners are at the table. So you talked about making sure 
we're connecting to the community, which I think can be more challenging than we think. 
We sometimes think we have partners at the table, but there's probably partners and 
people that either don't, haven't been reached or are reluctant to be reached by a State 
Health department” -Practitioner 
 
“it's about process, taking the time and having the respect for the history of a 
neighborhood and for the experiences that people have had in that neighborhood, 
especially low-income black neighborhoods that have a traumatic history when it comes 
to development, it comes to how they were treated” -Advocate 
 
“Sometimes, we stay so focused and siloed into our work, that people don't think of 
broader partners that they could have, to begin some of the work, and of course, this work 
doesn't happen overnight. It takes a long time” -Practitioner 
 
“I feel like the planning process is so short, it's really not designed to get meaningful 
public input. It's designed for developers to just get their project off the ground as quickly 
as possible” -Advocate 
 
Practitioners discusses a range of governmental stakeholders in the community 
development process which ranged from the local to Tribal to Federal. The majority of 
practitioners who identified government as a stakeholder also mentioned specific entities within 
their health departments whose work focuses on community development (e.g., “Center for 
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Community Capacity Development,” “State Department of Economic and Community 
Development”). Advocates were more likely to talk about local or city-level government and did 
not address Federal-level government. Advocates also discussed a wider range of stakeholders 
than did practitioners, which included unions, colleges, and faith-based organizations. 
“There's a lot of distrust within that community and then you add in, here's the county 
commissioner and here's the state government and here's the federal government that it 
just becomes this tug of war between resources and policy…” -Practitioner 
 
“we primarily work with community organizations, so it might be other advocacy based 
organizations, transportation organizations, political action committees, also RCOs which 
are residential community organizations. And so lots of neighborhoods, neighborhood 
organizations, and also nonprofits.” -Advocate 
 
 In addition, both groups discussed potential solutions for displacement. Practitioners and 
advocates both identified upstream policies as the predominant strategies for both mitigating and 
preventing displacement. Practitioners identified policies, such as raising minimum wage or 
requiring developers to build low-income housing, as well as improving equity within impacted 
communities to be potential mitigation strategies. While practitioners discussed improving equity 
within communities, the language does not suggest community engagement. Advocacy groups 
identified policies such as supporting transportation infrastructure and changes to property tax. 
Additional non-policy mitigation strategies include ensuring equity in the development process 
and educating communities on planning decisions and issues regarding affordable housing All 
prevention strategies identified by advocacy groups fall within the upstream policies category, 
including control of prices (rental, property taxes, utilities), requiring racial equity assessments, 
and policies that regulate development. Overall, both groups considered this to be a challenging 
issue. 
“making sure that there's plans for affordable housing in any type of development that's 





“... I don't think we can prevent displacement because I think the mechanisms that 
influence those things are beyond and outside of our control and the same goes with 
gentrification…policies on rent and prices in terms of utilities and cities, negotiating that 
with who provides them services. So I think it's really, we need more government 
intervention within to prevent displacement.” -Advocate 
 
“focusing more on process, equity in the process and decision making process as our 
policy… It's who has power in setting the agenda and controlling resources…how are we 
going about setting our advocacy agenda and whose voice matters in that? So it's building 
the infrastructure and trust and relationships and processes to make sure that our work is 
being driven by people who are most impacted. And that we have a clear understanding 
of who we're talking about when we say that” -Advocate 
 
4.4 Discussion 
 These findings provide insight into the perspectives of community development, 
including the unintended consequences (e.g., displacement) from two key stakeholder groups  of 
active living opportunities. As studies have highlighted the importance of stakeholder 
collaboration in the community development process142, it is important to understand 
perspectives from these groups. In summary, both practitioners and advocates in this study 
discussed playing an important role in the community development process – though 
practitioners described having more say in the actual process (i.e., implementing and funding 
community development) whereas advocates participated more in community engagement. Both 
groups felt community development held important benefits, specifically by creating healthy 
living opportunities, while also potentially leading to the displacement of legacy or long time 
residents. This is similar to other studies that have shown the active living benefits of community 
development strategies,149,151,152,161 and also provides more evidence for the potential harm 
stemming from the gentrification of neighborhoods.90,93,162 However, practitioners firmly 
believed the benefits were for ALL community members, whereas advocates felt the benefits 
were only seen in those in a position of power or privilege, and the consequences were 
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disproportionately seen in marginalized communities (e.g., low income, racial/ethnic minorities, 
persons with disabilities). Both practitioners and advocates understood gentrification as a change 
in the makeup of a neighborhood, but practitioners tended to focus on development and 
economic change whereas advocates focused on the demographic and cultural changes 
occurring. While the original coining of the phrase focused on class, these thoughts of 
participants are in line with contemporary definitions of gentrification, particularly in the U.S. 
context, which tend to include a class and racialized component, and a recognition of structural 
socioeconomic complexities.162,163 Both groups also understood the displacement of long-term 
residents of a neighborhood, but only advocates highlighted the cultural changes that also come 
with that. This is in line with a publication highlighting the impacts of gentrification on the 
health of legacy or long term residents.164 
 A common theme in both groups was the need for community development that was 
“done right.” However, practitioners and advocates had different ways of framing this. Both felt 
the need for equitable strategies that combated the lack of diverse community engagement 
throughout the entire community development process.  Both mentioned the difficulty in getting 
diverse representation for community engagement. Practitioners discussed this as if it was out of 
their control (mainly up to governments or developers), whereas advocates actively discussed 
solutions for getting engagement from a more diverse group of community members that 
included marginalized communities. This may be part of the reason why practitioners focused on 
developers and federal government as being key stakeholders in this process whereas advocates 
also discussed a diverse group of neighborhood and community organizations. Several studies 
have highlighted this need for community engagement throughout the community development 
process, and cross-sectoral collaboration.56,142,157 In addition, both groups felt mitigation and 
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prevention of displacement was connected to more upstream policies having to do developers, 
local governments, and affordable housing. This is line with current toolkits which suggest that 
displacement is only an issue of affordable housing.89,165 Though Advocates also felt ensuring an 
equitable community development process would help against issues of displacement (and 
gentrification), a factor being brough up in a more current review of anti-displacement strategies. 
Limitations and Strengths 
 Limitations of the present study include the use of a convenience sample in recruiting 
public health practitioners and advocates. However, this allowed the authors to recruit a 
nationally representative sample that had a specific role in active living related community 
development. Additionally, a lack of generalizability inherent to qualitative research is present. 
However, the purpose of this study was to explore perspectives of those who are key 
stakeholders in the community development process. To our knowledge, this study is the first of 
its kind to gain perspectives of the community development process from key stakeholders. This 
may help inform policymakers and others in decision making roles how to best communicate and 
engage with practitioners and advocates. A lack of social, economic, and political context is a 
key challenge in promoting health equity of communities.4 This paper identifies some gaps in 
how communites are perceived, and how to best engage with community members in the 
community development process. 
 
Conclusions 
 Community development strategies are useful tools that can be beneficial for community 
members, but equally consequential for traditionally marginalized community members. 
Understanding how key stakeholders including practitioners and advocates navigate the 
community development process may help provide insight to help ensure it is an equitable 
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process. More work is needed to further elucidate best practices for health and social equity in 
the community development process. Both groups do identify displacement as an issue of 
concern but suggest that more context and understanding is needed to combat it. Future studies 
should describe which “anti-displacement” strategies are available and accessible to practitioners 
and advocates, while also examining their effectiveness towards preventing displacement and the 
















Chapter 5. Conclusions and Implications 
5.1 Dissertation Overview 
 This dissertation fills several research gaps in understanding contextual 
differences in environment and policy strategies to promote physical activity in disadvantaged 
communities, particularly in traditionally vulnerable or marginalized communities (i.e., rural, 
low-income, racial/ethnic minorities). Strategies targeting the built environment, social-cultural 
environment, and policy have shown to influence physical activity, but less is known about how 
these strategies are implemented in and impact disadvantaged communities. Rural midwestern 
adults, particularly women, have disproportionately lower levels of physical activity, but there is 
evidence to suggest that increased self-efficacy for physical activity and recreational access 
(including walking trails) may help to promote physical activity in this group. However, a lack of 
clear associations between perceived environmental factors and physical activity, suggests the 
importance of gender in driving physical activity behaviors. Community development strategies 
that have traditionally focused on social and economic benefits for disadvantaged communities, 
may also benefit the health of communities by provding infrastructure and opportunities to be 
physically active.  Neighborhood improvements such as the implementation of smart growth 
strategies and complete streets are shown to influence physical activity behaviors. However, 
successful community development that benefits all community members should also focus on 
capacity building for key stakeholders in the community (e.g., community members, public 
health practitioners, advocates) and community engagement. Public health practitioners and 
advocates should engage with community members, but also across sectors. Overall, ensuring an 
equitable process of community development, including diverse community engagement may 
help in addressing the issue of displacement, which is a potential consequence of community 
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development. In considering multilevel correlates of physical activity in disadvantaged 
communities a health equity lens is vital toward not only reducing or eliminating health 
disparities that exist related to physical activity, but striving to promote social justice and 
equalize opportunities to be active and healthy.5 Key challenges to address in achieving health 
equity include limitations of the evidence base, underdeveloped measures and methods, and 
inadequate attention to context.4  
5.2 Multilevel drivers of physical activity in disadvantaged communities 
 Ecological models of health behavior,33,35 including the ecological model of the four 
domains of active living,3 provide some understanding of what may drive physical activity, but 
can also be vital towards targeting multilevel (i.e., intrapersonal, interpersonal, environment, 
policy) strategies to increase physical activity. Framing these multilevel strategies around health 
equity is important in disadvantaged communities in order to ensure these strategies such as the 
implementation of walking trails, smart growth, and complete streets are equitable and 
sustainable for everyone. In Chapter 2, we saw that trail use was an important factor towards 
being physically active in rural communities. Still, no associations were found between 
perceived environmental factors and weekly MVPA minutes. Possible intepretations of these null 
associations could be that the neighborhood environment may not be as influential in rural 
settings, or that neighborhood environment factors may be equally unfavorable for all rural 
residents, making it difficult to highlight neighborhood environment factors that are supportive 
of physical activity. However, another component of these null associations between 
neighborhood environment factors and physical activity is that we are just not measuring or 
asking the right questions about rural neighborhood environments with regards to physical 
activity. Even more concerning, there are contextual factors in rural communities that could be 
 
 71 
driving the overall disparity in physical activity in rural residents and the wider disparity seen in 
rural women. Social-cultural factors in rural settings such as gender norms may be more 
influential in rural settings and warrant deeper exploration. In Chapters 3 and 4, we found that 
community development strategies intended to benefit disadvantaged communities did in fact 
improve infrastructure for physical activity and increase access to opportunities for physical 
activity. However, these benefits aren’t necessarily seen by the disadvantaged communities they 
are intended for. Community development improvements can also lead to demographic and 
cultural shifts in neighborhoods and the displacement of long term residents, often leading to 
even more health issues. This dissertation provides evidence for the importance of multilevel 
drivers of physical activity in disadvantaged communities, but also the need to bring a health 
equity lens when addressing any level of influence for physical activity. It is vital to understand 
contextual factors of disadvantaged communities; and to do this we must further research 
multilevel and often understudied factors in rural settings. This research may help inform 
equitable strategie for physical activity.  
5.2 Research Implications 
This dissertation fills an important research gap in the study of environment and policy 
influences of physical activity in disadvantaged communities, but work remains in assuring 
equitable strategies for physical activity. As disadvantaged communities often reside in 
unsupportive environments of physical activity, it is important to understand the contextual 
factors related to physical activity in these communities. Though there is evidence supporting a 
link between the environment and physical activity in rural populations, no studies to our 
knowledge have examined this at multiple levels (i.e., intrapersonal and environment) and with 
objectively assessed data. Furthermore, no studies to our knowledge have reviewed community 
 
 72 
development strategies and their potential for increasing physical activity through multilevel 
strategies. Thus, Chapters 2-4 have  provided further evidence regarding the utility of ecological 
models in disadvantaged settings.  
 However, these chapters illuminated contextual differences in disadvantaged settings and 
the need for more focused research with an equity lens. First, an increased evidence base is 
needed examining multilevel influences of physical activity in disadvantaged settings. Though 
there is a clear evidence base for correlates of physical activity,24  the evidence is inconclusive 
when focusing on disadvantaged communities.52 Furthermore, one review highlighted the need 
to improve the quality of evidence when examining built environment effects of physical activity 
through a health equity lens.53 In considering methods and interventions for physical activity, a 
review of physical activity interventions in socioecomonically disadvantaged communities 
highlighted that most (70%) interventions were considered low quality, and had issues with 
recruitment and retention of participants.54 This implies that there may be a broader disconnect 
between the implementation of strategies and understanding the social-cultural, economic, and 
political context that shapes disadvantaged communities – factors that were further illuminated 
by this dissertation. Specifically, Chapter 2 elucidates an important gap of not understanding 
why rural women are less active. This  highlighted the need to further explore contextual factors 
of rural settings such as social-cultural factors (e.g., gender norms) in order to inform strategies 
to measure and possibly intervene on physical activity in rural residents, especially rural women. 
Chapter 3 and 4, address the need to further examine the short and long term impacts of 
community development strategies. This includes examining the effectiveness of community 
development strategies for increasing physical activity and improving health, but also looking at 
the long term effects including negative consequences such as displacement. Increasing and 
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improving the evidence base with a focus on the context of disadvantaged communities is a first 
step towards ensuring environmental and policy strategies for physical activity are equitable. 
This includes having consistent and reliable measurement, while also improving research design 
and having rigorous methods. 
5.3 Practice and policy implications 
 This dissertation provided evidence to inform effective and equitable policies for 
improving physical activity, as well as health promoting environments. By adding evidence for 
ecological models of physical activity in rural populations, Chapter 2 helped inform 
environmental policies and strategies to influence physical activity in rural communities. 
Creating policies and allocating funding towards public spaces and recreational facilities is 
imperative for the health of rural communities, including rural women. Chapter 3 and 4 explored 
effective and equitable community development strategies and policies, with regards to physical 
activity and overall health. Community partnerships between communities, public health 
practitioners and relevant organizations who work to promote healthy environments (e.g., 
America Walks, Physical Activity Society, TrailNet) can help accumulate resources and capacity 
important towards increasing physical activity, and creating healthy communities. However, 
there are some obvious shortcomings in ensuring that environment and policy strategies for 
physical activity are both sustainable and equitable.  
In striving for health equity, there is a need for community engagement and cross-sectoral 
collaboration when implementing strategies for physical activity, such as walking trails and other 
community development strategies. Community engagement must be diverse and reach a wide 
array of community members, with a concerted effort in disadvantaged populations. Taking 
advantage of partnerships and stakeholders outside of health (e.g., schools, religious 
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organizations, advocacy organizations, worksites) is relevant towards ensuring health equity.56 
These strategies may help to ensure benefits of strategies for physical activity are realized across 
all communities, especially the most disadvantaged ones. More work is needed to examine the 
challenges faced in these cross-sectoral collaborations, including the understanding of social, 
economic, and political contexts of different sectors whos primary motivations are not to 
improve health through physical activity. 
 A component of this is the need for effective messaging tailored to different and diverse 
audiences. Previous research has shown in order to effectively implement environment and 
policy strategies, information on health disparities need to be more effectively communicated to 
policymakers.166 Furthermore, messaging should stem from key partnerships and include an 
array of potential benefits not only rooted in health (e.g., economic benefits of development).167 
Working across sectors can also be important in mobilizing for change and social justice. 
Ensuring that key stakeholders such as advocacy organizations who may be more driven by 
health equity are a part of any process in implementing strategies for physical activity is vital.  
5.4 Conclusions 
 Improving access to physical activity for ALL people, especially those who are 
disadvantaged or at higher risk of chronic diseases, will improve population health. All papers 
(Chapters 2, 3, and 4) highlight the importance of the environment and policy in influencing 
physical activity, and provide guidance on how environment and policy strategies such as 
walking trails and other community development  can help to promote physical activity in 
disadvantaged groups. Community development strategies, which do not always have the 
primary motivation of improving health, may be an effective way to work across sectors and 
provide sustainable benefits for physical activity. However, ensuring capacity building, including  
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diverse community engagement, may help to address issues of displacement and ensure an 
equitable distribution of benefits. In addition to further examining the long and short terms 
impacts of these environment and policy strategies, future research should dig deeper into social, 
economic, and political context of where these strategies are being implemented in order to have 































1.  Piercy KL, Troiano RP, Ballard RM, et al. The Physical Activity Guidelines for 
Americans. JAMA. 2018;320(19):2020. doi:10.1001/jama.2018.14854 
2.  Villarroel M, Blackwell D, Jen A. Table of Summary Health Statistics for U.S. Adults: 
2018 National Health Interview Survey.; 2019. 
3.  Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological 
approach to creating active living communities. Annu Rev Public Health. 2006;27:297-
322. doi:10.1146/annurev.publhealth.27.021405.102100 
4.  Brownson RC, Kumanyika SK, Kreuter MW, Haire-Joshu D. Implementation science 
should give higher priority to health equity. Implement Sci. 2021;16(1):1-16. 
doi:10.1186/s13012-021-01097-0 
5.  Braveman PA, Kumanyika S, Fielding J, et al. Health disparities and health equity: The 
issue is justice. Am J Public Health. 2011;101(SUPPL. 1):S149-S155. 
doi:10.2105/AJPH.2010.300062 
6.  Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and physical 
fitness: definitions and distinctions for health-related research. Public Health Rep. 
1985;100(2):126-131. http://www.ncbi.nlm.nih.gov/pubmed/3920711. Accessed February 
16, 2019. 
7.  Ángel Rivera Dommarco J, Arantxa Colchero M, Luis Fuentes M, et al. La Obesidad En 
Mexico: Estado de La Política Pública y Recomendaciones Para Su Prevención y 
Control. 
8.  Jetté M, Sidney K, Blümchen G. Metabolic equivalents (METS) in exercise testing, 
exercise prescription, and evaluation of functional capacity. Clin Cardiol. 1990;13(8):555-
 
 77 
565. http://www.ncbi.nlm.nih.gov/pubmed/2204507. Accessed February 16, 2019. 
9.  Samitz G, Egger M, Zwahlen M. Domains of physical activity and all-cause mortality: 
systematic review and dose–response meta-analysis of cohort studies. Int J Epidemiol. 
2011;40(5):1382-1400. doi:10.1093/ije/dyr112 
10.  Physical Activity Guidelines Advisory Committee. 2018 Physical Activity Guidelines 
Advisory Committee Scientific Report. Washington D.C.; 2018. 
11.  Conroy MB, Cook NR, Manson JE, Buring JE, Lee I-M. Past physical activity, current 
physical activity, and risk of coronary heart disease. Med Sci Sports Exerc. 
2005;37(8):1251-1256. http://www.ncbi.nlm.nih.gov/pubmed/16118569. Accessed July 9, 
2014. 
12.  Koplan JP, Dietz WH. Caloric imbalance and public health policy. JAMA. 
1999;282(16):1579-1581. http://www.ncbi.nlm.nih.gov/pubmed/10546699. Accessed July 
9, 2014. 
13.  Morrow JR, Jackson AW, Bazzarre TL, Milne D, Blair SN. A one-year follow-up to 
physical activity and health. A report of the Surgeon General. Am J Prev Med. 
1999;17(1):24-30. http://www.ncbi.nlm.nih.gov/pubmed/10429749. Accessed July 9, 
2014. 
14.  Sesso HD, Paffenbarger RS, Lee IM. Physical activity and coronary heart disease in men: 
The Harvard Alumni Health Study. Circulation. 2000;102(9):975-980. 
http://www.ncbi.nlm.nih.gov/pubmed/10961960. Accessed July 9, 2014. 
15.  Brownson RC, Chang JC, Davis JR, Smith CA. Physical activity on the job and cancer in 
Missouri. Am J Public Health. 1991;81(5):639-642. 
http://www.ncbi.nlm.nih.gov/pubmed/2014869. Accessed September 30, 2016. 
 
 78 
16.  Steindorf K, Jedrychowski W, Schmidt M, et al. Case-control study of lifetime 
occupational and recreational physical activity and risks of colon and rectal cancer. Eur J 
Cancer Prev. 2005;14(4):363-371. http://www.ncbi.nlm.nih.gov/pubmed/16030427. 
Accessed September 30, 2016. 
17.  Benefits of Physical Activity - NHLBI, NIH. https://www.nhlbi.nih.gov/health/health-
topics/topics/phys/benefits. Accessed January 26, 2017. 
18.  Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: the 
evidence. CMAJ. 2006;174(6):801-809. doi:10.1503/cmaj.051351 
19.  Klein S, Burke LE, Bray GA, et al. Clinical Implications of Obesity With Specific Focus 
on Cardiovascular Disease. Circulation. 2004;110(18). 
20.  Valencia WM, Stoutenberg M, Florez H. Weight loss and physical activity for disease 
prevention in obese older adults: an important role for lifestyle management. Curr Diab 
Rep. 2014;14(10):539. doi:10.1007/s11892-014-0539-4 
21.  Schomer HH, Drake BS. Physical activity and mental health. Int Sport J. 2001;2(3):1-9. 
22.  Physical Activity and Health | Physical Activity | CDC. 
https://www.cdc.gov/physicalactivity/basics/pa-health/. 
23.  Du Y, Liu B, Sun Y, Snetselaar LG, Wallace RB, Bao W. Trends in Adherence to the 
Physical Activity Guidelines for Americans for Aerobic Activity and Time Spent on 
Sedentary Behavior Among US Adults, 2007 to 2016. JAMA Netw Open. 
2019;2(7):e197597. doi:10.1001/jamanetworkopen.2019.7597 
24.  Bauman AE, Reis RS, Sallis JF, et al. Correlates of physical activity: why are some people 




25.  Saffer H, Dave D, Grossman M, Leung LA. Racial, Ethnic, and Gender Differences in 
Physical Activity. J Hum Cap. 2013;7(4):378-410. doi:10.1086/671200 
26.  Trost SG, Owen N, Bauman AE, Sallis JF, Brown W. Correlates of adults’ participation in 
physical activity: review and update. Med Sci Sport Exerc. 1996;34(12). 
doi:10.1249/01.MSS.0000038974.76900.92 
27.  Facts about Physical Activity | Physical Activity | CDC. 
https://www.cdc.gov/physicalactivity/data/facts.htm. 
28.  Parks SE, Housemann RA, Brownson RC. Differential correlates of physical activity in 
urban and rural adults of various socioeconomic backgrounds in the United States. J 
Epidemiol Community Health. 2003;57(1):29-35. 
http://www.ncbi.nlm.nih.gov/pubmed/12490645. Accessed September 21, 2016. 
29.  Fan JX, Wen M, Kowaleski-Jones L. Rural–Urban Differences in Objective and 
Subjective Measures of Physical Activity: Findings From the National Health and 
Nutrition Examination Survey (NHANES) 2003–2006. Prev Chronic Dis. 
2014;11:140189. doi:10.5888/pcd11.140189 
30.  Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines on 
physical activity and sedentary behaviour. Br J Sports Med. 2020;54(24):1451-1462. 
doi:10.1136/bjsports-2020-102955 
31.  DiPietro L, Al-Ansari SS, Biddle SJH, et al. Advancing the global physical activity 
agenda: recommendations for future research by the 2020 WHO physical activity and 
sedentary behavior guidelines development group. Int J Behav Nutr Phys Act. 2020;17(1). 
doi:10.1186/s12966-020-01042-2 
32.  Pettee Gabriel KK, Morrow JR, Woolsey ALT. Framework for physical activity as a 
 
 80 
complex and multidimensional behavior. J Phys Act Health. 2012;9 Suppl 1. 
doi:10.1123/jpah.9.s1.s11 
33.  Mcleroy KR, Bibeau D, Steckler A, Glanz K. An Ecological Perspective on Health 
Promotion Programs. Heal Educ Behav. 1988;15(4):351-377. 
doi:10.1177/109019818801500401 
34.  Stokols D. Establishing and Maintaining Healthy Environments: Toward a Social Ecology 
of Health Promotion. Am Psychol. 1992;47(1):6-22. doi:10.1037/0003-066X.47.1.6 
35.  Stokols D. Translating social ecological theory into guidelines for community health 
promotion. Am J Heal Promot. 1996;10(4):282-298. doi:10.4278/0890-1171-10.4.282 
36.  Breslow L. Social ecological strategies for promoting healthy lifestyles. Am J Heal 
Promot. 1996;10(4):253-257. doi:10.4278/0890-1171-10.4.253 
37.  Sniehotta FF, Scholz U, Schwarzer R. Bridging the intention–behaviour gap: Planning, 
self-efficacy, and action control in the adoption and maintenance of physical exercise. 
Psychol Health. 2005;20(2):143-160. http://10.0.4.56/08870440512331317670. 
38.  Keller J, Gellert P, Knoll N, Schneider M, Ernsting A. Self-Efficacy and Planning as 
Predictors of Physical Activity in the Context of Workplace Health Promotion. Appl 
Psychol Heal Well-Being. 2016;8(3):301-321. http://10.0.4.87/aphw.12073. 
39.  Lindsay Smith G, Banting L, Eime R, O’Sullivan G, van Uffelen JGZ. The association 
between social support and physical activity in older adults: a systematic review. Int J 
Behav Nutr Phys Act. 2017;14(1):56. doi:10.1186/s12966-017-0509-8 
40.  Eyler AA, Brownson RC, Donatelle RJ, King AC, Brown D, Sallis JF. Physical activity 
social support and middle- and older-aged minority women: results from a US survey. Soc 
Sci Med. 1999;49(6):781-789. http://www.ncbi.nlm.nih.gov/pubmed/10459889. Accessed 
 
 81 
May 18, 2015. 
41.  McNeill LH, Kreuter MW, Subramanian SV. Social Environment and Physical activity: A 
review of concepts and evidence. Soc Sci Med. 2006;63(4):1011-1022. 
doi:10.1016/J.SOCSCIMED.2006.03.012 
42.  Saelens BE, Handy SL. Built environment correlates of walking: a review. Med Sci Sports 
Exerc. 2008;40(7 Suppl):S550-66. doi:10.1249/MSS.0b013e31817c67a4 
43.  MK K, JJ L, LK B. Active living by design sustainability strategies. Am J Prev Med. 
2012;43(s4):S329-36. doi:10.1016/j.amepre.2012.06.025 
44.  Eyler AA, Brownson RC, Schmid TL. Making strides toward active living: the policy 
research perspective. J Public Heal Manag Pract. 2013;19(3 E-SUPPL). 
doi:10.1097/PHH.0b013e31828c826c 
45.  Reis RS, Salvo D, Ogilvie D, et al. Scaling up physical activity interventions worldwide: 
stepping up to larger and smarter approaches to get people moving. Lancet. 
2016;388(10051):1337-1348. doi:10.1016/S0140-6736(16)30728-0 
46.  Community Preventive Services Task Force T. Task Force Finding and Rationale 
Statement - Physical Activity: Built Environment Approaches Combining Transportation 
System Interventions with Land Use and Environmental Design. 
47.  Parra DC, Hoehner CM, Hallal PC, et al. Perceived environmental correlates of physical 
activity for leisure and transportation in Curitiba, Brazil. Prev Med (Baltim). 2011;52(3-
4):234-238. doi:10.1016/j.ypmed.2010.12.008 
48.  Foster C, Hillsdon M, Thorogood M. Environmental perceptions and walking in English 




49.  Sugiyama T, Cerin E, Owen N, et al. Perceived neighbourhood environmental attributes 
associated with adults׳ recreational walking: IPEN Adult study in 12 countries. Health 
Place. 2014;28:22-30. doi:10.1016/j.healthplace.2014.03.003 
50.  Boslaugh SE, Luke DA, Brownson RC, Naleid KS, Kreuter MW. Perceptions of 
neighborhood environment for physical activity: is it &quot;who you are&quot; or 
&quot;where you live&quot;? J Urban Health. 2004;81(4):671-681. 
doi:10.1093/jurban/jth150 
51.  Brownson RC, Chriqui JF, Stamatakis KA. Understanding evidence-based public health 
policy. Am J Public Health. 2009;99(9):1576-1583. doi:10.2105/AJPH.2008.156224 
52.  Craike M, Bourke M, Hilland TA, et al. Correlates of Physical Activity Among 
Disadvantaged Groups: A Systematic Review. Am J Prev Med. 2019;57(5):700-715. 
doi:10.1016/j.amepre.2019.06.021 
53.  Smith M, Hosking J, Woodward A, et al. Systematic literature review of built 
environment effects on physical activity and active transport - an update and new findings 
on health equity. Int J Behav Nutr Phys Act. 2017;14(1). doi:10.1186/s12966-017-0613-9 
54.  Craike M, Wiesner G, Hilland TA, Bengoechea EG. Interventions to improve physical 
activity among socioeconomically disadvantaged groups: An umbrella review. Int J Behav 
Nutr Phys Act. 2018;15(1):43. doi:10.1186/s12966-018-0676-2 
55.  McKenzie TL, Moody JS, Carlson JA, Lopez N V, Elder JP. Neighborhood Income 
Matters: Disparities in Community Recreation Facilities, Amenities, and Programs. J Park 
Recreat Admi. 2013;31(4):12-22. 
56.  Mazzucca S, Arredondo EM, Hoelscher DM, et al. Expanding Implementation Research 




57.  USDA ERS - Rural Education. https://www.ers.usda.gov/topics/rural-economy-
population/employment-education/rural-education/. Accessed May 10, 2021. 
58.  USDA ERS - Rural Poverty & Well-Being. https://www.ers.usda.gov/topics/rural-
economy-population/rural-poverty-well-being/. Accessed May 10, 2021. 
59.  Rural Access to Health Care Services Request for Information | Official web site of the 
U.S. Health Resources & Services Administration. https://www.hrsa.gov/rural-health/rfi-
rural-health-care-access. Accessed May 10, 2021. 
60.  Hartley D. Rural health disparities, population health, and rural culture. Am J Public 
Health. 2004;94(10):1675-1678. doi:10.2105/AJPH.94.10.1675 
61.  Hillman NW. Geography of College Opportunity: The Case of Education Deserts. Am 
Educ Res J. 2016;53(4):987-1021. doi:10.3102/0002831216653204 
62.  Lo BK, Morgan EH, Folta SC, et al. Environmental Influences on Physical Activity 
among Rural Adults in Montana, United States: Views from Built Environment Audits, 
Resident Focus Groups, and Key Informant Interviews. Int J Environ Res Public Health. 
2017;14(10). doi:10.3390/ijerph14101173 
63.  Promoting Activity-Friendly Communities. Promoting Active Living in Rural 
Communities. 
https://activelivingresearch.org/sites/activelivingresearch.org/files/ALR_Brief_RuralCom
munities_Sept2015.pdf. Accessed February 16, 2019. 
64.  Befort CA, Nazir N, Perri MG. Prevalence of Obesity Among Adults From Rural and 




65.  O’Connor A, Wellenius G. Rural–urban disparities in the prevalence of diabetes and 
coronary heart disease. Public Health. 2012;126(10):813-820. 
doi:10.1016/J.PUHE.2012.05.029 
66.  Phillips R, Pittman RH. An Introduction to Community Development - 2nd Edition - 
Rhonda Phill. Second. Oxfordshire: Routledge; 2015. https://www.routledge.com/An-
Introduction-to-Community-Development/Phillips-Pittman/p/book/9780415703550. 
Accessed February 18, 2021. 
67.  Community Development and Health.; 2011. doi:10.1377/hpb20111110.912687 
68.  Kay A. Social capital, the social economy and community development. Community Dev 
J. 2006;41(2):160-173. doi:10.1093/cdj/bsi045 
69.  Braunstein S, Lavizzo-Mourey R. How The Health And Community Development Sectors 
Are Combining Forces To Improve Health And Well-Being. Health Aff. 
2011;30(11):2042-2051. doi:10.1377/hlthaff.2011.0838 
70.  Syme SL, Ritterman ML. The Importance of Community Development For Health and 
Well-Being. 
71.  Syme SL. Social Determinants of Health: The Community as an Empowered Partner. Prev 
Chronic Dis. 2004;1(1). www.cdc.gov/pcd/issues/2004/jan/03_0001.htm. Accessed 
February 18, 2021. 
72.  Maddock J. The relationship between obesity and the prevalence of fast food restaurants: 
State-level analysis. Am J Heal Promot. 2004;19(2):137-143. doi:10.4278/0890-1171-
19.2.137 
73.  Gordon-Larsen P, Nelson MC, Page P, Popkin BM. Inequality in the built environment 




74.  Hill JO, Wyatt HR, Reed GW, Peters JC. Obesity and the environment: Where do we go 
from here? Science (80- ). 2003;299(5608):853-855. doi:10.1126/science.1079857 
75.  Booth KM, Pinkston MM, Poston WSC. Obesity and the built environment. J Am Diet 
Assoc. 2005;105(5 SUPPL.):110-117. doi:10.1016/j.jada.2005.02.045 
76.  Wakefield J. Fighting obesity through the built environment. Environ Health Perspect. 
2004;112(11). doi:10.1289/ehp.112-a616 
77.  Frank LD, Kerr J, Sallis JF, Miles R, Chapman J. A hierarchy of sociodemographic and 
environmental correlates of walking and obesity. Prev Med (Baltim). 2008;47(2):172-178. 
doi:10.1016/j.ypmed.2008.04.004 
78.  Improving Food in the Neighborhood | Obesity Prevention Source | Harvard T.H. Chan 
School of Public Health. https://www.hsph.harvard.edu/obesity-prevention-
source/obesity-prevention/food-environment/supermarkets-food-retail-farmers-
markets/#ref5. Accessed May 13, 2020. 
79.  Dobis EA, Stephens HM, Skidmore M, Goetz SJ. Explaining the spatial variation in 
American life expectancy. Soc Sci Med. 2020;246:112759. 
doi:10.1016/j.socscimed.2019.112759 
80.  Arora A, Spatz E, Herrin J, et al. Population well-being measures help explain geographic 
disparities in life expectancy at the county level. Health Aff. 2016;35(11):2075-2082. 
doi:10.1377/hlthaff.2016.0715 
81.  Benos N, Karkalakos S, Zotou S. Spatial and economic patterns in life expectancy among 
US States. Appl Econ. 2019;51(54):5856-5869. doi:10.1080/00036846.2019.1630706 
82.  Purnell J. Improving Health and Wellness in the African American Community | For the 
 
 86 
Sake of All. Health Equity Works. 
83.  Rogerson B, Lindberg R, Givens M, Wernham A. A Simplified Framework For 
Incorporating Health Into Community Development Initiatives. Health Aff. 
2014;33(11):1939-1947. doi:10.1377/hlthaff.2014.0632 
84.  McConville M. Creating Equitable, Healthy, and Sustainable Communities: Strategies for 
Advancing Smart Growth, Environmental Justice, and Equitable Development. February 
2013. 
85.  Newbern A, Sonnye Dixon R, Eatherly M, et al. Partnering for an Equitable and Inclusive 
Nashville. Nashville; 2013. 
86.  United States Department of Transportation. Moving Ahead for Progress in the 21st 
Century Act (MAP-21) | US Department of Transportation. 
87.  Robert Wood Johnson Foundation. Evidence for Action: Investigator-Initiated Research to 
Build a Culture of Health - RWJF. 
88.  Aboelata MJ, Bennett R, Yañez E, Bonilla A, Akhavan N. HEALTHY DEVELOPMENT 
WITHOUT DISPLACEMENT 2 PREVENTION INSTITUTE. 
89.  Gentrification Explained | Urban Displacement Project. 
https://www.urbandisplacement.org/gentrification-explained. Accessed February 17, 
2021. 
90.  Smith GS, Thorpe RJ. Gentrification: A priority for environmental justice and health 
equity research. Ethn Dis. 2020;30(3):509-512. doi:10.18865/ED.30.3.509 
91.  Tehrani SO, Wu SJ, Roberts JD. The color of health: Residential segregation, light rail 
transit developments, and gentrification in the United States. Int J Environ Res Public 
Health. 2019;16(19). doi:10.3390/ijerph16193683 
 
 87 
92.  Mehdipanah R, Marra G, Melis G, Gelormino E. Urban renewal, gentrification and health 
equity: A realist perspective. Eur J Public Health. 2018;28(2):243-248. 
doi:10.1093/eurpub/ckx202 
93.  Smith GS, Breakstone H, Dean LT, Thorpe RJ. Impacts of Gentrification on Health in the 
US: a Systematic Review of the Literature. J Urban Heal. 2020;97(6):845-856. 
doi:10.1007/s11524-020-00448-4 
94.  Keene DE, Geronimus AT. Weathering HOPE VI: The importance of evaluatingthe 
population health impact of public housing demolition and displacement. J Urban Heal. 
2011;88(3):417-435. doi:10.1007/s11524-011-9582-5 
95.  Freeman L, Branconi F. Gentrification and displacement: New York City in the 1990s. J 
Am Plann Assoc. 2004;70(1). 
96.  Schnake-Mahl AS, Jahn JL, Subramanian S V., Waters MC, Arcaya M. Gentrification, 
Neighborhood Change, and Population Health: a Systematic Review. J Urban Heal. 
2020;97(1). doi:10.1007/s11524-019-00400-1 
97.  Lim S, Chan PY, Walters S, Culp G, Huynh M, Gould LH. Impact of residential 
displacement on healthcare access and mental health among original residents of 
gentrifying neighborhoods in New York City. Moise IK, ed. PLoS One. 
2017;12(12):e0190139. doi:10.1371/journal.pone.0190139 
98.  Kirby JB, Kaneda T. Access to health care: Does neighborhood residential instability 
matter? J Health Soc Behav. 2006;47(2):142-155. doi:10.1177/002214650604700204 
99.  National Physical Activity Plan Alliance. National Physical Activity Plan: Transportation, 
Land Use, and Community Design. 2017. 
100.  Whitfield GP, Carlson SA, Ussery EN, Fulton JE, Galuska DA, Petersen R. Trends in 
 
 88 
Meeting Physical Activity Guidelines Among Urban and Rural Dwelling Adults — 
United States, 2008–2017. MMWR Morb Mortal Wkly Rep. 2019;68(23):513-518. 
doi:10.15585/mmwr.mm6823a1 
101.  Sallis J, Owen N. Ecological models of health behavior. In: Health Behavior: Theory, 
Research, and Practice. ; 2015:43-64. 
102.  Eyler AA. Personal, social, and environmental correlates of physical activity in rural 
Midwestern white women. Am J Prev Med. 2003;25(3):86-92. doi:10.1016/S0749-
3797(03)00169-7 
103.  Cobb LK, Godino JG, Selvin E, Kucharska-Newton A, Coresh J, Koton S. Spousal 
Influence on Physical Activity in Middle-Aged and Older Adults. Am J Epidemiol. 
2016;183(5):444-451. doi:10.1093/aje/kwv104 
104.  Wilcox S, Castro C, King AC, Housemann R, Brownson RC. Determinants of leisure time 
physical activity in rural compared with urban older and ethnically diverse women in the 
United States. J Epidemiol Community Health. 2000;54(9):667-672. 
doi:10.1136/JECH.54.9.667 
105.  Parks SE, Housemann RA, Brownson RC. Differential correlates of physical activity in 
urban and rural adults of various socioeconomic backgrounds in the United States. J 
Epidemiol Community Health. 2003;57(1):29-35. 
http://www.ncbi.nlm.nih.gov/pubmed/12490645. Accessed September 30, 2016. 
106.  Prince SA, Adamo KB, Hamel ME, Hardt J, Connor Gorber S, Tremblay M. A 
comparison of direct versus self-report measures for assessing physical activity in adults: 




107.  Beck AM, Eyler AA, Aaron Hipp J, et al. A multilevel approach for promoting physical 
activity in rural communities: a cluster randomized controlled trial. BMC Public Health. 
2019;19(1):126. doi:10.1186/s12889-019-6443-8 
108.  ActiGraph wGT3X-BT | ActiGraph. https://actigraphcorp.com/actigraph-wgt3x-bt/. 
Accessed April 2, 2020. 
109.  Perez LG, Slymen DJ, Sallis JF, Ayala GX, Elder JP, Arredondo EM. Interactions 
between individual and perceived environmental factors on Latinas’ physical activity. J 
Public Health (Oxf). July 2016. doi:10.1093/pubmed/fdw061 
110.  Carlson JA, Bracy NL, Sallis JF, et al. Sociodemographic moderators of relations of 
neighborhood safety to physical activity. Med Sci Sports Exerc. 2014;46(8):1554-1563. 
doi:10.1249/MSS.0000000000000274 
111.  Dunton GF, Almanza E, Jerrett M, Wolch J, Pentz MA. Neighborhood park use by 
children: use of accelerometry and global positioning systems. Am J Prev Med. 
2014;46(2):136-142. doi:10.1016/j.amepre.2013.10.009 
112.  Oreskovic NM, Goodman E, Park ER, Robinson AI, Winickoff JP. Design and 
implementation of a physical activity intervention to enhance children’s use of the built 
environment (the CUBE study). Contemp Clin Trials. 2015;40:172-179. 
doi:10.1016/j.cct.2014.12.009 
113.  Watson KB, Carlson SA, Carroll DD, Fulton JE. Comparison of accelerometer cut points 
to estimate physical activity in US adults. J Sports Sci. 2014;32(7):660-669. 
doi:10.1080/02640414.2013.847278 




115.  Adams MA, Ryan S, Kerr J, et al. Validation of the Neighborhood Environment 
Walkability Scale (NEWS) items using geographic information systems. J Phys Act 
Health. 2009;6 Suppl 1:S113-23. http://www.ncbi.nlm.nih.gov/pubmed/19998857. 
Accessed August 12, 2015. 
116.  Rural Active Living Perceived Environment Support Scale (RALPESS) | Active Living 
Research. https://activelivingresearch.org/rural-active-living-perceived-environment-
support-scale-ralpess. Accessed April 2, 2020. 
117.  Stata | StataCorp LLC. https://www.stata.com/company/. Accessed April 2, 2020. 
118.  Wiggins S, Proctor S. How Special Are Rural Areas? The Economic Implications of 
Location for Rural Development. Dev Policy Rev. 2001;19(4):427-436. doi:10.1111/1467-
7679.00142 
119.  Wiggs I, Brownson RC, Baker EA. If You Build It, They Will Come: Lessons From 
Developing Walking Trails in Rural Missouri. Health Promot Pract. 2008;9(4):387-394. 
doi:10.1177/1524839906289233 
120.  Beauchamp MR, Crawford KL, Jackson B. Social cognitive theory and physical activity: 
Mechanisms of behavior change, critique, and legacy. Psychol Sport Exerc. November 
2018. doi:10.1016/J.PSYCHSPORT.2018.11.009 
121.  Walsh S, Meyer MRU, Gamble A, Patterson M, Moore J. A Systematic Review of Rural, 
Theory-based Physical Activity Interventions. Am J Health Behav. 2017;41(3):248-258. 
doi:10.5993/AJHB.41.3.4 
122.  Fan JX, Wen M, Kowaleski-Jones L. Rural-urban differences in objective and subjective 
measures of physical activity: Findings from the National Health and Nutrition 




123.  Gender roles and opportunities for women in urban environments - GSDRC. 
https://gsdrc.org/publications/gender-roles-and-opportunities-for-women-in-urban-
environments/. Accessed April 27, 2021. 
124.  Crouter SE, Churilla JR, Bassett DR. Estimating energy expenditure using accelerometers. 
Eur J Appl Physiol. 2006;98(6):601-612. doi:10.1007/s00421-006-0307-5 
125.  Hendelman D, Miller K, Baggett C, Debold E, Freedson P. Validity of accelerometry for 
the assessment of moderate intensity physical activity in the field. Med Sci Sports Exerc. 
2000;32(9 SUPPL.):S442-S449. doi:10.1097/00005768-200009001-00002 
126.  Sasaki JE, John D, Freedson PS. Validation and comparison of ActiGraph activity 
monitors. J Sci Med Sport. 2011;14(5):411-416. doi:10.1016/j.jsams.2011.04.003 
127.  Kelly LA, McMillan DGE, Anderson A, Fippinger M, Fillerup G, Rider J. Validity of 
actigraphs uniaxial and triaxial accelerometers for assessment of physical activity in adults 
in laboratory conditions. BMC Med Phys. 2013;13(1):5. doi:10.1186/1756-6649-13-5 
128.  Social Determinants of Health (SDOH). 
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0312. Accessed April 22, 2021. 
129.  Hill JO, Wyatt HR. Role of physical activity in preventing and treating obesity. J Appl 
Physiol. 2005;99(2):765-770. doi:10.1152/japplphysiol.00137.2005 
130.  Shiroma EJ, Lee IM. Physical activity and cardiovascular health: Lessons learned from 
epidemiological studies across age, Gender, and race/ethnicity. Circulation. 
2010;122(7):743-752. doi:10.1161/CIRCULATIONAHA.109.914721 
131.  Piercy KL, Troiano RP. Physical Activity Guidelines for Americans From the US 




132.  What are Complete Streets? | Smart Growth America. 
https://smartgrowthamerica.org/program/national-complete-streets-
coalition/publications/what-are-complete-streets/. Accessed April 22, 2021. 
133.  Blackwell DL, Lucas JW, Clarke TC. Summary health statistics for U.S. adults: national 
health interview survey, 2012. Vital Health Stat 10. 2014;(260):1-161. 
http://www.ncbi.nlm.nih.gov/pubmed/24819891. Accessed March 2, 2015. 
134.  Virani SS, Alonso A, Benjamin EJ, et al. Heart disease and stroke statistics—2020 update: 
A report from the American Heart Association. Circulation. 2020;141:E139-E596. 
doi:10.1161/CIR.0000000000000757 
135.  Hanson S, Cross J, Jones A. Promoting physical activity interventions in communities 
with poor health and socio-economic profiles: A process evaluation of the implementation 
of a new walking group scheme. Soc Sci Med. 2016;169:77-85. 
doi:10.1016/j.socscimed.2016.09.035 
136.  Department of Health U, Services H. Community Health and Economic Prosperity 
Engaging Businesses as Stewards and Stakeholders-A Report of the Surgeon General. 
137.  South J, Bagnall A-M, Stansfield JA, Southby KJ, Mehta P. An evidence-based 
framework on community-centred approaches for health: England, UK. 
doi:10.1093/heapro/dax083 
138.  Braun LM. Geographies of (dis)advantage in walking and cycling: Perspectives on equity 
and social justice in planning for active transportation in U.S. Cities. Diss Abstr Int Sect A 





139.  Cheadle A, Egger R, LoGerfo J, Schwartz S, Harris J. Promoting Sustainable Community 
Change in Support of Older Adult Physical Activity: Evaluation Findings from the 
Southeast Seattle Senior Physical Activity Network (SESPAN). J Urban Heal. 
2010;87(1):67-75. http://10.0.3.239/s11524-009-9414-z. 
140.  Deehr RC, Shumann A. Active Seattle: Achieving Walkability in Diverse Neighborhoods. 
Am J Prev Med. 2009;37:S403-S411. http://10.0.3.248/j.amepre.2009.09.026. 
141.  DeGregory ST, Chaudhury N, Kennedy P, Noyes P, Maybank A. Community Vision and 
Interagency Alignment: A Community Planning Process to Promote Active 
Transportation. Am J Public Health. 2016;106(4):654-657. 
http://10.0.8.57/AJPH.2015.303024. 
142.  Glasgow RE, King DK. Implications of Active Living by Design for Broad Adoption, 
Successful Implementation, and Long-Term Sustainability. Am J Prev Med. 
2009;37:S450-S452. http://10.0.3.248/j.amepre.2009.09.016. 
143.  Bors PA, Brownson RC, Brennan LK. Assessment for Active Living: Harnessing the 
Power of Data-Driven Planning and Action. Am J Prev Med. 2012;43(s4):S300-S308. 
http://10.0.3.248/j.amepre.2012.06.023. 
144.  Green CG, Klein EG. Promoting Active Transportation as a Partnership Between Urban 
Planning and Public Health: The Columbus Healthy Places Program. Public Health Rep. 
2011;126:41-49. http://10.0.4.153/00333549111260s107. 
145.  Jensen WA, Brown BB, Smith KR, Brewer SC, Amburgey JW, McIff B. Active 
Transportation on a Complete Street: Perceived and Audited Walkability Correlates. Int J 
Environ Res Public Health. 2017;14(9). doi:10.3390/ijerph14091014 
 
 94 
146.  Miller EK, Scofield JL. Slavic Village: Incorporating Active Living into Community 
Development Through Partnerships. Am J Prev Med. 2009;37:S377-S385. 
http://10.0.3.248/j.amepre.2009.09.023. 
147.  Suminski R, Wasserman JA, Mayfield CA, Kubic M, Porter J. Community development 
corporations could potentially improve research on causal associations between 
environmental features and physical activity. J Phys Act Health. 2014;11(7):1373-1378. 
doi:10.1123/jpah.2012-0485 
148.  Walfoort NL, Clark JJ, Bostock MJ, O’Neil K. ACTIVE Louisville: Incorporating Active 
Living Principles into Planning and Design. Am J Prev Med. 2009;37:S368-S376. 
http://10.0.3.248/j.amepre.2009.09.007. 
149.  Xu M. The economic benefits of built environment supportive of active living in Dallas 
Tax Increment Financing districts. Diss Abstr Int Sect A Humanit Soc Sci. 2016;77(4-
A(E)). http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=2016-37857-
171&site=ehost-live. 
150.  Zieff SG, Kim M-S, Wilson J, Tierney P. A “Ciclovia” in San Francisco: Characteristics 
and Physical Activity Behavior of Sunday Streets Participants. J Phys Act Heal. 
2014;11(2):249-255. doi:10.1123/jpah.2011-0290 
151.  Dunton GF, Intille SS, Wolch J, Pentz MA. Investigating the impact of a smart growth 
community on the contexts of children’s physical activity using Ecological Momentary 
Assessment. Health Place. 2012;18(1):76-84. http://10.0.3.248/j.healthplace.2011.07.007. 
152.  Jerrett M, Almanza E, Davies M, et al. Smart Growth Community Design and Physical 




153.  CT M, Nett B, Stromberg H, JE M. Improving access to physical activity: revitalizing the 
old Kona airport walking/jogging path. Californian J Health Promot. 2005;3(4):28-35. 
http://search.ebscohost.com/login.aspx?direct=true&db=jlh&AN=105168416&site=ehost-
live. 
154.  Kraft MK, Lee JJ, Brennan LK. Active Living by Design Sustainability Strategies. Am J 
Prev Med. 2012;43(s4):S329-S336. http://10.0.3.248/j.amepre.2012.06.025. 
155.  RC D, Shumann A. Active Seattle: achieving walkability in diverse neighborhoods. Am J 
Prev Med. 2009;37:S403-11. doi:10.1016/j.amepre.2009.09.026 
156.  Teixeira S, Kolke D. Using Local Data to Address Abandoned Property: Lessons Learned 
From a Community Health Partnership. Prog Community Heal Partnerships Res Educ 
Action. 2017;11(2):175-182. doi:10.1353/cpr.2017.0022 
157.  Dobson NG, Gilroy AR. From Partnership to Policy: The Evolution of Active Living by 
Design in Portland, Oregon. Am J Prev Med. 2009;37:S436-S444. 
http://10.0.3.248/j.amepre.2009.09.008. 
158.  NL W, JJ C, MJ B, O’Neil K. ACTIVE Louisville: incorporating active living principles 
into planning and design. Am J Prev Med. 2009;37:S368-76. 
doi:10.1016/j.amepre.2009.09.007 
159.  Cheadle A, Egger R, LoGerfo JP, Walwick J, Schwartz S. A Community-Organizing 
Approach to Promoting Physical Activity in Older Adults: The Southeast Senior Physical 
Activity Network. Health Promot Pract. 2010;11(2):197-204. 
http://10.0.4.153/1524839908318167. 




Accessed March 8, 2021. 
161.  Rogerson B, Lindberg R, Givens M, Wernham A. A simplified framework for 
incorporating health into community development initiatives. Health Aff. 
2014;33(11):1939-1947. doi:10.1377/hlthaff.2014.0632 
162.  Tulier ME, Reid C, Mujahid MS, Allen AM. “Clear action requires clear thinking”: A 
systematic review of gentrification and health research in the United States. Heal Place. 
2019;59. doi:10.1016/j.healthplace.2019.102173 
163.  Glass R. London: Aspects of Change. London: MacGibbon & Kee; 1964. 
164.  Gentrification And The Health Of Legacy Residents.; 2020. 
doi:10.1377/hpb20200724.106767 
165.  Lubell J. Preserving and Expanding Affordability in Neighborhoods Experiencing Rising 
Rents and Property Values. Vol 18.; 2016. www.preservationdatabase.org. Accessed 
February 17, 2021. 
166.  Purtle J, Henson RM, Carroll-Scott A, Kolker J, Joshi R, Diez Roux A V. US mayors’ and 
health commissioners’ opinions about health disparities in their cities. Am J Public Health. 
2018;108(5):634-641. doi:10.2105/AJPH.2017.304298 
167.  Purtle J, Dodson EA, Nelson K, Meisel ZF, Brownson RC. Legislators’ Sources of 
Behavioral Health Research and Preferences for Dissemination: Variations by Political 
Party. Psychiatr Serv. 2018;69(10):1105-1108. doi:10.1176/appi.ps.201800153 
 
